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A HINT TO BEGINNERS. 

(Based upon Personal Experience.) 



IF you wish to be an all-round slip-shod dabbler, try 
every different make of plate, paper, developer, and 
toning bath, that each of your friends recommends 
— of course before mastering any of the technical details 
of photography. 

But, on the other hand, if you wish to become a clean 
and careful worker, capable of producing excellent re- 
sults, stick to one brand of plates, one formula for 
developer, and one toning bath, until you understand 
them thoroughly and can produce a good negative and a 
good print every time — or else know the exact cause of 
failure. 

When you can do this- the field of experiment is 
ready to offer you a welcome. 



INTRODUCTORY. 



IN this instruction book the student is advised to begin his 
photographic education with silver-printing. In every 
other hand-book (so far as we are aware) negative- 
making is the first branch described, apparently because 
making a negative is the first step in the production of 
a photographic picture. We are sure, Irom a wide ex- 
perience of beginners and their requirements, that our system 
will save the student both time and money, will render the 
path to proficiency easier and far more pleasant than it 
usually is (especially for those who have to work entirely 
alone), and will result in a larger proportion of competent 
workers from a given number of aspirants, than any other 
method. In everything we have aimed at simplicity. 

The recommendation of the hydroquinone developer 
arises from the fact that hydroquinone is the best developer 
for " all-round " work for negatives, lantern-slides, bromide 
paper and chloride paper, and because one formula may be 
adapted to all classes of development according to the 
amount of subsequent dilution. Some of the newer single 
solution developers might have been recommended; but, 
if a knowledge of photography is the student's aim, there is a 
distinct advantage in beginning with the use of developer, 
accelerator, and restrainer, in separate solutions. 

No attempt has been made to exhaust the subject. Our 
object is to enable any beginner, who will work, to do well all 
that is necessary to the production of good photograms. 
When he has thoroughly mastered the first principles con- 
tained in this text-book he will have acquired the basis for 
further work, and may then fearlessly launch into the in- 
numerable and fascinating branches of photography, and 
its many applications to the arts and sciences. 



vi. Tntroduction 

Study this text-book closely, and apply its teaching 
practically, chapter by chapter. If you fail in any detail, 
do not pass on to the next until that one has been properly 
mastered. Do not dabble with more than one make of 
pappr, one make of plate, or one formula for developer, until 
yoj^ can honestly say you have mastered the contents of this 
book. If you are content to do this, and will plod steadily 
onwards, you are bound to succeed. 

Finally, as to our use of the word " photogram " as indi- 
cating a photographic print. Its adoption is simply an effort 
towards consistency and purity in that English language of 
which we are justly proud. The noun " photogram " is 
superseding the incorrect term "photograph," and its 
adoption among the educated classes is rapidly taking place 
What should we think of a person who. sent or received " t 
telegraph " ? 




CHAPTER I. 

FIRST LESSONS IN PRINTINb. 



The Action of Light. 

Materials Required for this Chapter:— One Opiate printing 
frame (cost about 6d.), and one packet of J plate gefatino-chloride 
printing-out paper (cost is.), one pound of hypo (costs 2d.), one 
(Jeep 5x7 porcelain tray (lod.), one piece clear glass IjJ x 3}. These 
may be obtained from any dealer in photographic goods. 

.Y]J EFORE we begin operations, it will be well for readers 
|j) to have some knowledge of the action of light in 
•-*-^ photography, upon which all photographic processes 
are based. It is almost generally known that many 
substances undergo a decided chemical change under the 
influence of light, and this change is more or less visible in 
different cases. Note the effect of lunar caustic upon the 
skin ; all our readers are acquainted with the decided black 
mark that clings so persistently after an application of this 
chemical, which is, after all, simply nitrate of silver (used by 
photographers), fused into sticks. 

Many other chemicals undergo a similar change under the 
influence of light, and are used, more or less, in various 

f>hotographic processes. Of these we shall treat fully in a 
ater book. Silver nitrate, then, is the most important 
chemical used by photographers. In conjunction with other 
chemicals, it forms the sensitizing agent in the photographic 
papers and dry plates of which we snail treat. 

Gelatino-chloride "printing out" paper (often called 
"P.O.P.") is made by mixing certain proportions of nitrate of 
silver, chloride of sodium, citrate of potassium and, gelatine ; 
this mixture forms an emulsion* which is subsequently 
spread upon a sheet of paper and dried_ in the dark. The 
presence of chlorides increases the sensitiveness of such a 
paper (nitrate of silver, alone, would be practically useless 
for the purpose), but there always remains a slight excess of 
silver nitrate, which tends to give the vigorous image re- 
quired in this process. ■ Before attemptinga niore interesting 
experiment, let us realize the effect of light upon this sensi- 

*See Glossary. 
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live paper. Take'a small piece (say an inch [square), put it 
face (or shiny side) up on a book, and cover one half oi it 
with any opaque substance, such as a piece of cardboard, 
then remove it to the window, and expose it for a mimite 
to daylight. Then lift the cardboard, and notice the differ- 
ence in color between the part that was protected from, and 
the part that was exposed to, daylight. In one minute 
this will probably be slight, but, if you replace the card and 
expose the paper again for five minutes, a great change will 
be noticeable : you will observe that one half the paper is 
white (having been protected from the action of light), while 
the other half has turned to a deep reddish brown. Photo- 
graphy is founded upon this action. You will also notice 
that the paper, as you buy it from the dealer, is enclosed in 
a red or orange-coloured wrapper ; this is done to protect it 
from the action of light, because a ruby coloured or yellow 
light does not exert the same action as white or blue light. 
In dealing with gelatino-chloride printing-out paper, it is 
only necessary to handle it in a diffused light (about five oi 
ten feet from the window in an ordinary room), and to keep 
the stock of paper stored in a light-tight box, or in at 
opague envelope. Having satisfied yourself as to the effec 
of light upon sensitized paper, and the necessity lor pro 
tecting unused paper from its action, we will now under 
take a more interesting experiment, which will further de- 
monstrate that varying degrees of density depend upon the 
varying amount of light admitted to the paper. 

, Take a piece of glass the size of the quarter-plate printing 
frame (3 J x 4J inches) and paste upon it half-a-dozen pieces of 
tissue paper (each one half-an-inch longer than the rest), 
as in the diagram on page 9. 

No.. I being covered with one thickness of tissue. No. 2 with 
two thicknesses, andj so on. Then put the sheet of glass 
(paper-covered side downwards) into the printing frame, 
next cover the glass with a sheet of sensitive paper — being 
careful to place the coated (or shiny) side of the paper 
downwards^and re-adjust the back (hinged part) of the 
frame in its place. You will note that the pressure of the 
springs holds the back of the frame firmly in place, and, of 
course, presses the paper firmly to the glass, thus ensuring 
perfect contact. Now remove the frame and its ■ contents to 
bright daylight, and expose the paper-covered glass thereto, 
for about fifteen minutes. After exposure, remove it into a 
shady place (the interior of a room, for instance) and examine 
the course of the printing. To do this, without moving the 
paper, requires a little care at first, but is really very simple 
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Diaffram of Tisstte Paper. 



Opening a Printing Frame. 





Skeleton Leaf. 



Negative of Skeleton Leaf. 



Jo £ariy Work in Photography. 

Hold the frame, back upwards, in the left hand, keeping the 
thumb firmly pressed upon the lower half of the DacK, io_ 
prevent it moving; with the right thumb, release tne top 
pressure spring, and turn it clear of the back, ine top nail 
of the back may now be opened, and the paper turned back, 
so that its face (or sensitive side) may be exammed. You 
will notice quite a variation in the depth of colour, repre- 
senting a scale of tones. It is this variation of colour accordmg 
to the amount of light action that causes the subtle half-tones 
in a photogram. A practical application of this experiment 
may be made with a piece of lace or dried seaweed, or, still 
more beautiful, a dried or a skeleton leaf In this case it is 
only necessary to put a sheet of clean glass in the printing 
frame, and on it place the leaf (or other object); then cover 
it with a sheet of sensitive paper; replace the back of the 
frame and expose to daylight, until the visible portions of 
the paper are quite black. The leaf will then show in 
beautiful white or tinted tracery upon a black, or very deep 
brown, ground. On no account remove from the frame 
until the printing has proceeded far enough, or the result 
cannot fail to be disappointing in its " washed-out " appear- 
ance, due to the fact that the fixing operation (about to be 
described) lightens the tint of such prints to a considerable 
degree. Many varieties of dried leaves and ferns may be 
reproduced in the same manner; but it must be borne in 
mind that it is necessary to use them only in a dry state, 
otherwise, the sap would injure the paper, and probably 
cause it to stick to the glass. 

It is necessary to keep these prints protected from the 
further influence of light, until they have been " fixed." 

And nowiet us consider what is the nature of the change 
effected by light in the salts of silver, with which we have 
been dealing ; it is simply this : The silver salts have been 
reduced to their metallic* state, more or less, according to the 
intensity of the light attacking them. It will be clearly 
understood that portions of the paper, hitherto protected 
from light, still contain sensitive matter, capable of reductiop 
if exposed to light, and it will be equally obvious that if we 
can remove this sensitive matter without removing the parts 
already altered by light we shall have a picture composed 
of metallic silver, the white portions of which contain no 
matter sensitive to light, hence no further change can be 



_*Tiiis statement is made for the sake of impressing the action Opon the be- 
ginner ; AS a matter of fact the visible image consists ol a mixture of metallic 
silver and silver photo-chloride, and the latter usually preponderates. 
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effected by light This is the principle upon which the 
operation, known as " fixing," is based. 

Sodium thiosulphate (commonly known as " hypo " ) pos- 
sesses the power of attacking and dissolving the sensuive 
salts of silver existing in the paper, without attacking those 
parts which have been altered by the action of light We 
will, therefore, make up a small quantity of solution, called 
by photographers " the fixing bath." 

* Hypo ■■■ 3 ounces. 

Water 20 ounces. 

The hypo must be quite dissolved in the water, and the 
solution must be used cold, otherwise the gelatine coating 
of the sensitive paper would probably be dissolved. In 
ofder to render the prints insensitive to further light action 
we must immerse them singly in clean cold water, until 
they lie flat and limp (about 15 minutes), and then transfer 
them to the fixing bath, which may be contained in a basin 
or deep soup plate or, better still, a deep porcelain tray * 
(about 7 by 5 inches), which may be had from a stock-dealer 
for about tenpence. 

While they are in the fixing bath, the prints must be kept 
movinjg constantly— lifting the bottom print to the top, 
slowly and steadily— examining each pnnt and removing 
air bells if any are formed on the surface. Fifteen minutes 
in the fixing bath will be sufficient to thoroughly remove all 
the sensitive silver salts from the prints, which must then 
be freely washed in several 
changes of clean cold water, 
in which they must be con- 
stantly moved in order to 
permit the water to act freely 
upon their surfaces. When 

we say immerse singly, we do £,„^ PorceUxx^^T^. 

not mean that only one prmt 
may be fixed at a time, but that a lot of prints must not be 
dumped in together, otherwise they would stick to each 
other. Directly one print is (juite immersed — another may 
follow, and so on until all are m the bath. 

Two dozen \ plates may be fixed in twenty ounces of fixing 
bath, and after use the bath must be throwfl away ; never 
atterript to keep it for a day or two after once fixing a batch 

*TlU9 tray must be reserved txclusively for use with hypo, and for washin? 
theprintsa/?^; fixing^. On no account must it be used for any other chemical 
if it ha^ once been used for hypo, nor must it be used to wash prints oefore 
fisdn'g them, as a contamination of this salt would certainly De a fruitful 
source of failure and vexation. 
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of prints in it. Using an old fixing bath is a fruitful cause 
of stains and yellowness in photographic prints. 

It is advisable to give the prints at least ten changes ol 
water, washing them for about six minutes after each change; 
they may then be mounted on cardboard or laid, lace up- 
wards, on blotting paper to dry. On no account attenipt to 
dry- them by heat, or the gelatine surface wdl melt and the 
picture be spoilt. ... , r 

If prints are 'to be mounted it is best to trim* them before 
' wetting them at all. There 

are many devices for this 

purpose, and some of them 

are very ingenious, but the 

Trimming Knife. simplest plan is to put the 

print, face up, on a piece of glass, apply a straight-edge 

firmly along the part of the ma. gin to be removed and then 

cut it off by means of an ordinary pocket knife. 

If any difficulty exists in securing true angles — and bad 
trimming is very objectionable — there are several trimming 
boards in the market that render untrue trimming almost 
impossible. One of these is a sheet of plate glass ruled with 
lines at right angles, and another is an arrangement with a 
plate glass bed and two graduated edges, at right angles, 
which lock over the print and hold it firmly while it is being 
trimmed. Both of these appliances are very useful to a 
photographer, but are not absolutely essential. 

Mounting the photograms is an easy operation when pro- 
perly understood, but very messy if not done in the right 
manner. 

The best way is to take the prints from the last washing 
water and put them face down on a piece of clean wet glass - 
— first one, and then another on the top of it, and then 
another, and so on, until all are in a neat pile on the glass. 
Then rest the glass on a perfectly flat table, cover the heap 
of prints with four or five folds of clean blotting paper and 
then foil a round ruler (or a glass bottle) firmly over the top 
so as to press out the superfluous moisture. Quite a-decided 
pressure is necessary to do this, if there are more than a 
dozen prints in the pile, and that is the reason why the glass 
must be laid upon a perfectly flat surface to avoid breakage. 
There are several other methods for driving out the water, 
one of which is the squeegee — a narrow strip of rubber 
mounted in wood. It is used thus : The prints are covered 
with a sheet of tough writing, or cartridge, paper, instead of 
b lotting paper; a squeegee is then grasped m the right hand 

* See Glossary. 
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(the left hand being used to hold the covering paper from 
moving) and firmly dragged from the centre to one end of 
the pile of prints. They are then 
turned end for end and the opera- 
tion repeated. This effectually ex- 
pels the water, but as some practice 
Squetgie, ,s necessary before a beginner can 

thoroughly master the squeegee, we recommend the former 
plan for the present. 

When all superfluous water has been driven from the 
prints the top one is coated with a thin layer of arrowroot 
paste, -applied with a bristle brush, and then lifted by one 
corner from the heap. It is then turned face upwards and 
firmly held about an inch towards the centre from the top 
right hand and bottom left hand corners. The top left hand 
corner is then lowered to the required position on the mount, 
the top edge is allowed to follow it, and, when it is in correct 
position, the rest of the print falls easily into its place. It 
must then be covered "with a sheet of clean dry blotting 
paper and rubbed firmly into place with the side of the 
hand. After a little practice this soon becomes a very 
simple and easy matter, and the print always dries free 
from creases. 

Paste for mounting photograms may be bought of most 
stock dealers, but the following formula is an excellent one: 

Bermuda Arrowroot (best) ... 3J ounces 

Gelatine (Nelson's No. i) ... i6o grains 

Methylated Spirits ... 2 ounces 

Carbolic Acid (pure) 12 minims 

Water (cold) ... 30 ounces 

Mix the arrowroot into a stift cream with two ounces of 
the water, while the gelatine is placed to soak in the re- 
mainder. When the gelatine is softened and the arrowroot 
well mixed, pour all together into an iron saucepan and 
bring to the boiling point. Keep at this heat for about .five 
minutes, being particularly careful to stir continually from 
the moment the mixture is placed on the fire. When 
sufficiently cooked, pour into a basin to cool. When cool, 
add the carbolic acid and spirit (previously mixed) in a 
thin stream with constant stirring. Then bottle and keep 
well corked. 



CHAPTER II. 

FIRST LESSONS IN TONING. 



Materials regmred:—Oaa tube of gold (price about 2S.) ; one 
oz. bicarbonate of soda (price id.) one looz. graduate (cost about 
1/3) ; two 20-02. bottles (cost about 2d. each). 

IN the last chapter we dealt with the simplest method of 
producing pictures by light, and gave formula for a fixing 
bath to prevent such pictures undergoing further chauge 
under the influence of light It will be noticed, however, 
that the color of such photographic prints, after removal 
from the fixing bath, is not agreeable, but ranges from a 
more or less impure white, through various shades ot 
yellowish brown, until it ends in a deep reddish chocolate 
altogether different from prints made by professional pho 
tographers. 

We suggested the use of the fixing bath in order that 
students should early become acquainted with the simple 
method of checking the change that light produces upon 
sensitive silvered paper, and we advise students to become 
thoroughly familiar with this action before entering upon the 
more complex change brought about in the toning bath. 

We will take for granted that the color of a print,rsimply 
fixed and washed, is objectionable ; let us now consider how 
it may be altered (previous to fixing) so that it will assume 
the pleasing purple and black tones* so peculiar to photo- 
gramB made by professional workers. 

The principle of the so-called "toning" action may be 
simply described thus : — After all the free nitrate of silver 
has been removed from the print (as it comes from the 
printing frame), by washing in several changes of water, it 
IS then treated with a weak alkaline solution ot gold chloride. 
In its alkaline state (and this is why an ^kali should 
always be present in a toning bath) the gold present in 
solution is attracted by the metallic silver present, in the 
print (whicl* forms the picture) and becomes deposited upon 
It in a finely divided metaltiV otato. TViAcn fi^n t^o.-»;Mos of 

* See Glossary. 
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gold, if collected as a precipitate, would be found to exist 
as a beautiful purple powder — resembling that known to 
painters as " purple of cassius." 

The longer a print is immersed in such a toning bath, the 
deposition of gold of course becomes heavier, and causes 
a deepening of the tone until the print changes from red, or 
reddish brown, to a purple brown, then to purple, and finally 
to a blue black. The cplor of the resultant photogram there- 
fore depends, to a great extent, upon the len^h ofimmersion 
in the gold toning bath, and it will be readily inferred that 
the permanence of the print will be much improved by 
receiving a deposit of gold — which is so little affected by 
atmospheric influences as compared with silver. 

Toning, therefore, answers a two-fold purpose: it im- 
proves the color of the silver print and increases its 
permanence. The action of the gold bath also exerts a 
pleasing influence upon the white parts of the print, changing 
the slight yellowish deposit of silver into almost invisible 
pale violet or jjurple, thus enhancing the brilliance of the 
high lights; this will be very noticeable as we proceed with 
the toning. 

In order to avoid waste in preparing a toning bath (as 
well as on account of general neatness), it is desirable to 
make up the following stock solutions : — 

Gold Stock Solution. 
Gold chloride ... ... 15 grains 

Distilled Water ... ... iS ounces, 

rhe gold chloride is sold in hermetic-iUy sealed tubes con- 
taining 15 grains each. The water mnst be measured in a 
graduate divided into fluid drams and ounces. Care if 
necessary in breaking the tube of 
gold so as to prevent waste. The 
best plan is to put the tube of gold 
into the graduate and press it, or tap 
it smartly, with a thick glass rod or 
piece of clean smooth hard wood. 
When the tube is broken, add a few 
ounces of water and stir it up with a 
glass rod and then pour the solution Graduaies. 

into a stoppered bottle; add more water and poiir it off as 
before, and so on until fifteen ounces have been measured 
THe fragments of glass will remain in the graduate and 
may be thrown away. It is advisable to keep thig solution 
in a cupboard away from strong daylight, or else cover the 
bottle with a sheet of brown paper. 
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Next make up the 



Soda Stock Solution. 




Bicarbonate of soda ... 


1 ounce 


Table salt ... 


I , 


Water, to make : ... 


15 ounces 



This may be kept in an ordinary corked bottle. 

To use a toning bath proceed as follows : — 

The prints must appear darker than we wish to have them 
when finished (for reasons we have already given), and it is 
advisable to have a decided tinge of color in the parts that 
are to be white in the finished photogram. The exact depth 
can only be known after a few trials and possibly some 
disappointment. 

Instead of putting^ these prints into a fixing bath we must 
now immerse them in clean cold water and turn them over 
therein for five minutes ; this had better be done four or 
five times, then cover the tray, containing the prints, with a 
piece of cardboard to exclude light, and make up the following 
toning bath in a clean deep porcelain tray, size about 7 by 5 
inches, or, better still, 9 by 7 inches. 



Toning bath for use. 

Water, cold (about 650 F.) 
Stock gold solution ... 
Stock soda solution ••• 



20 ounces, 
2 » 



This may be used at once, but will not keep. 
Put the tray 01 prints on a table at your left hand, the 
toning bath m front, and a basin or tray of clean water 

at your right, as 
shown in the dia- 
gram. Take a 
print from the tray 
and immerse it 
face downwards in 
the toning bath, 
then turn it face 
upwards and re- 
move any air bells 
, . , . that may have 

ormed upon it and turn it down again. Keep it moving, 
tirst fece up and then face down, being particular to keep 
It under the solution, except at such times as you may 
desire to lift it out for closer inspection. In about a 
minute, put another print into the bath and treat it in a 
similar manner, but do not forget to turn print No. i, and 
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examine it at frequent intervals. In another minute or so, 
another print may be added to the bath, and if it is 
compared with No. i there should be a decided difference 
in their appearance ; No. 3 should appear to be red, while 
No. .1 should be a decided brown color, and the white parts 
of No. I should begin to assume a purer appearance than 
No. 3. If this be so, no matter how slight uie change, you 
may rest assured that the deposit of gold is taking place and 
the toning bath is working satisfactorily. Five or six prints 
may be treated together in the tohing bath— putting them in 
at intervals, of course — but we do not advise a learner to 
attempt a greater number. 

When No. i is sufficiently toned, which may be -judged 
best by the brilliance and pureness of the white parts and 
the-ptople color of the deep shades, it must be removed to 
the basin of clean water on the right. For all purposes of 
washing photographic prints we have found good-sized 
glazed earthenware pancheons very serviceable ; but purely 
chemical operations, such as toning and fixing, are best 
carried out iri porcelain trays sold for the purpose". After 
the prints are all toned, the toning bath may be thrown, away, 
and it is well to wash out the toning tray and put it away 
until it is wanted again. 

The prints should next be washed for a few minutes in a 
change of clean water and may then be transferred to the 
fixing bath (hypo. 3 oz., water 20 oz.) where they are to be 
kept moving for fifteen minutes; they must then be removed 
to clean water, and well washed for at least an hour. 

After this treatment the prints will be far more agreeable 
in color than when the toning bath is omitted. Should the 
color still be browner than desired, the cause lies in too 
short an immersion in- the .toning; bath, and the remedy is 
obvious. ' 

A slatey bluish black indicates top ^long continued an' 
action of the toning bath. . ' 

In the course of a few trials the right moment to remove 
the prints from the toning solution will soon be learnt. 

The operations of washing and toning may all be carried 
on in subdued daylight, so long as care be taken to prevent 
direct rays of strong light striking the prints. Candle or gas 
light has no apparent effect upon the paper, but it is difficult 
(owing to the yellow rays of such illuminant) to judge of the 
various degrees of color while toning them, nence we advise 
weak diffused daylight. 

And here we most strongly recommend beginners to per- 
severe incessantly: printing, toning and fixing dozens of 
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small batches (of half-a-dozen or so, if need be), until perfect 
;oufidence is acquired. 

By perfect confidence we mean confidence in the ability to 
produce any number of prints fi-om one subject of an equal 
depth both of light action and of toning ; in fact, so that 
the prints shall be indistinguishable one from another. 
Then, and not until then, it will be time to learn to print 
from an actual negative. 

Probable Failures and their Cause. 

An indistinct image, possessing no sharpness of detail. — 
Probable cause, film side of negative put downwards instead 
of up, thu^ interposing a transparent substance (the celluloid 
upon which the negative image is made) between the actual 
negative image and the sensitive paper. It is impossible to 
secure sharp detail without actual contact between the ne- 
gative film and the paper. 

A blurred appearance, as if two images existed instead of 
Dne. — Cause, carelessness in handling the printing frame 
when examining the print, thus slightly moving the paper 
From its original position and so securing a double impression' 
through the negative. 

Veiled, foggy appearance oj prints. — Insufficient washing 
before toning. 

Measles. — ^Too strong, or too alkaline, toning bath. 




CHAPTER in. 

PRINTING FROM THE NEGATIVK 



Materials Required.^ — i box of assorted masks and discs, 
J plate size (cost is.). 

.Vi^AVING thoroughly mastered printing and toning photo- 
Yf grams of simple objects, we will now go on to the use 
'^V of a negative m photography. As it is our intention 
to lead beginners gradually to the production of a 
negative, we shall not Say much on the subject here, 
especially as we have provided a ready-made negative for 
their use, until we have taught them how to make negatives 
of any subject for themselves. 

It will be sufficient, then, to simply state that a negative (in 
the photographic sense) is a transparent picture, in which the 
lights and shades are reversed. This peculiarity will be in- 
stantly noticed, if we examine the negative supplied with 
this textbook. 

Let us hold this transparent picture to the light, and ob- 
serve it critically: The sky is the darkest portion, and 
many details of varying degrees of opacity appear in different 
places, until we finally discover some quite clear parts. 
The negative should be, so far as light and shade is concerned, 
the exact reverse of the scene from which it was made. 

Acarefulstudentwill remember that the action of light upon 
sensitive paper causes it to rapidly darken; it therefore follows 
that if such paper is placed in contact behind a negative, 
through which light must pass before attacking the sensitive 
surface, it stands to reason , that the light will act most 
rapidly through the clearest portions of the negative, while 
the very dark parts (such as sky and water) will be scarcely 
altered at all. To put this theory to a practical test, take a 
piece of clear glass (size 4J by 3^ in) nnd fit it in the printing 
frame; then place the negative upon the glass, y?/w side* up- 

•The film side may easily be recognised, as it presents a rather uneven 
appearance in comparison ^th the back, which is of a more g^lossy nature. 
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wards, and cover it with a sheet of sensitive paper — sensi- 
tive side downwards, i.e. in contact with the film side ot the 
negative. Then replace the back of the printing frame, and 
expose the glass side to strong daylight. 

At the end of about ten minutes the frame may be removed 
to a weaker light and one half of the picture exammed, when 
the use of a negative in producing a positive image will at once 
be apparent. If printing has not been carried far enough, 
in other words if the photogram does not appear to be several 
shades darker than required, the frame must again be closed 
(care being observed to avoid moving either negative or 
print, during the operation), and again exposed to daylight. 

There is no rule whereby the time of exposure can be 
accurately determined ; all depends upon the quality of the 
negative, and the actinic* power of the light. For instance, 
if the negative be a dense bne, more exposure must be 
allowed than if it be a soft one, full of delicate gradations. 
Again, if the sensitive paper is exposed to sunlight, the 
action will necessarily take place more rapidly than on ex- 
posure to diffused daylight. The light during the winter 
season is also much less powerful than of springtime or 
summer. All these matters tend to govern the time of ex- 
posure, hence the necessity of examining the course of the 
printing at frequent intervals. 

As a rule it is advisable that the printing be carried on 
until the deep shades are more vigorous than will be desired 
in the finished photogram, and the white portions are ap- 
preciably tinged with colour. 

When the student is able to secure the same effects (from 
one negative) half-a-dozen times consecutively, he may ven- 
ture to try some experiments in printing medallions and 
vignettes. And here we must again impress upon the 
student that our object is to make him feel quite conversant 
with the method of printing from, and handling, a negative 
before dealing with the more complex matter of making one. 

In order to produce the so-called " medallion " prints, we 
shall require a packet of masks and discs (J plate size), pro- 
curable of any stock-dealer. These masks are made of black 
paper, pierced with various sized openings.in ovals, squares, 
and other shapes', and they are used as follows : 
. The negative is supported (film side upwards) upon a sheet 
of glass in the printing frame in the usual way,, but, instead 
of Uieii placing a' sheet of sensitive paper directly in contact 
with it, we must first cover it with a black paper mask, 

* Sep Glossary. 
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A MEDALLION. 

{Printed with Black Papeb Masf). 
From a Phoio^rani by Yriedrich Miilier, Munich, 
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having an opening of the desired shape. Upon this mask 
we next place the sensitive paper (face downwards) close the 
printing frame, and expose to the light in the usual way. 
The black part of the mask, it will be readily understood, 
prevents any light having access to those parts of the paper 
covered by it Hence it follows that only that part of the 
negative, visible through the central opening, possesses the 
power of transmitting light to the paper with which it is 
covered. The result will be a print, having a centre ot an 
oval (or other) shape, surrounded by c^ear white margins. 

The student will find much amusement in cutting out 
various shaped designs, to suit his own taste, and trying 
their effect in printing from various parts of the negative. 
The best paper for this purpose is known as black needle- 
paper, and the designs can be easily made if the paper be 
supported upon a sheet of glass and the cutting done with a 
sharp penknife. 

Another style of print which is popular among the general 
public, although personally we cannot confess to much par- 
tiaHty for it, is that known as a "vignette." A vignette 
usually has the main portion of the subject printed to full 
depth, while the edges are graded off until they merge into 
plain paper devoid of any impression. 

This effect is due to a retarded action of light brought 
about by covering the negative with an opaque shield piercec? 

with an opening of any de 
sired shape. Appliances, 
known in the trade as " vig- 
netters," are sold especially 
for the purpose of producing 
such prints, and some of 
j^^^J^^r*^ them are admirable; but 

the student may easily try 
an experiment in, vignetting if he will follow our instruc- 
tions. We do not advise a beginner to encumber himself 
with such apparatus until he has made a few experimental 
trials with the make-shifts we are going to suggest ; later 
on he may find it an advantage, especially if he adopts 
photography as a business. 

Still dealing with the same sized negative and printing 
frame as in the former experiments, we will now take a 
piece of cardboardj the dimensions of which are equal to the 
extreme outside size of the printing fi^me. A hole must 
now be made in the centre of this card — the shape being 
governed Jby individual taste — but for our experiment let it 
he an nval TVim .nVe of thehole must be li-ss than will cover 
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the amount of subject we wish to include when printing, 
from the negative it is destined to cover. The hple may be 
jnade with knife or scissors, and it is not necessary to be at 
all careful in keeping the edges clean cut, in fact they may 
be quiterough in outline. 

The pierced cardboard is now to be tacked upon the outside 
of the printing frame in such a position that the opening of 
the card comes over the part of the negative that is to be 
printed. 

The negative and sensitive paper are placed in the frame 
as previously described, the opening in the cardboard is 
then to be covered with a piece of tissue paper to ensure 
diffusion of light, and the whole exposed to light in the usual 
way. In this position the negative, instead of beiug visible, 
will be covered v*ith the cardboard vignetter, the opening of 
which is covered with tissue paper. 

Of course, printing will take a longer time than when the 
negative is eju^e uncovered, and the result will be differeijt 
from any other rnethod of printing. Thus, when using .a 
medallion mask the resulting' print possesses a clean-cut 
outline, dividing the picture from its white margin ; this is 
due to the opaque mask being ill actual contact with both 
negative and sensitive paper. ' 

The efiec^ of the vignetter will" be very different, for this 
reason: the vignette, although partially protecting the sen- 
sitive paper from the action of light, is placed not in contact 
with the negative film, but at a considerable distance from 
iti i.e.jOn the exterior of the printing frame. 

The light is thus enabled to strike beneath the protecting 
cardboard and exert a gradually lessening influence upon 
the sensitive paper which, therefore;, yields a print with a 
softened and' graduated margin. 

If the outline is at all harsh in appearance, it is due to the 
vignetter being too near to the surface of the negative. This 
fault may be remedied by nailing a strip of wood (about 
half-an-inoh thick) around the outside (front surface) of the 
printing frame and attaching the vignette to it. This will 
increase the distance between vignetter and negative, and so 
cause a greater diftusion of light and, of course, increased 
softness of margin to the print. 

There are, of course, many other methods of dealing with 
sensitive paper (such as combination printing^ &c.), but as 
they do not properly come within the scope of a first hand- 
book, we shall defer their treatment for a later and more 
advanced work. 

We ask the student to carefully and thoroughly practise 
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the lessons contained in this chapter, and we beg hini not to 
attempt to push farther ahead until he feels that confidence, 
inhiihselfthat is bound to be the reward of dogged perse- 
\?erance. In the next chapter we make another step, in the. 
direction of the mysterious darkened chamber so essential 
to the production of a photographic negative. 




CHAPTER IV. 

THE DARK-ROOM AND ITS FITTINGS. 



»Y^ ARK-ROOM is a misnomer, but we will try to explain 

If why. such a chamber, in which the critical operation 
'*--' of development is usually carried on, is designated 
" dark." 

Most students are aware that white light, when examined 
through the spectroscope, is seen to consist of many beautiful 
and vivid colors. Now one end of the spectrum is princi- 
pally formed of blue and violet light, while the constituents 
of the other end are chiefly yellow and red. 

■It is well known (even among the general public) that red 
cannot be photographed so quickly as can blue — hence it is 
also well known that a bright red dress usually appears 
black inaphotogram, while blue, even dark blue, comes out 
White. Now we, will try to show the reason for this. V/hite 
light contains both rays of light and rays of heat The spec- 
troscope divides this light into its several parts and shows 
us that it is possible to so filter white light as to exclude the 
active rays of. light at will. The blue and violet rays 
are the actinic* ones, and exert the greatest power upon 
a photographic plate, of which we shall speak later. The 
red or heat rays are tiie non-actinic* ones and exert no 
influence on a light-sensitive plate. Photographic plates are 
now prepared to such a degree of sensitiveness that an 
exposure to white light of even a small fraction of a second 
is sufficient to impress it with a visible image, but the same 
plate may be exposed to red and yellow light for considerable 
time without leaving any sign of an impression. At the 
risk of repetition we once more impress upon the student the 
reason for this : the red and yellow rays transmit only heat ; 
the blue and violet rays transmit active light. 

How, then, can we so illuminate a chamber that we can 
conduct photographic operations without risk of injuring so 
sensitive a plate ? Easily enough. We have said that it is 
possible to filter certain rays from others, and it is only 

*See Glossary. 
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necessary to exclude the blue and violet rays in order to 
have what is known as a " safe " light. Blue and violet light 
cannot pass through red glass, as such glass will only trans- 
mit the heat rays : red and yellow. _ . .„ . 

We must bear this fact in mind while providing illumina- 
tion in the otherwise darkened chamber. 

The chemical operation of development may be carried on 
in any room so long as absolutely no white light (even from 
the cracks beneath a door) is allowed access to it 

An ordinary window may be used, but it must be covered 
with a frame glazed with ruby glass, and provided with an 
extra frame covered with "canary medium," which is 
obtainable from any photographic dealer. 

We shall give a plan showing a convenient way of fitting 
the dark room sink, &c., but we;do not advise the beginner 
to make use of day light (pven when filtered through ruby 
glassj'chiefly because the fluctuation from such a source of 
light often leads to a bewildering state of uncertainty. 

It is better to exclude all light from the room by covering 
the window with several layers of brown paper and covering 
all cracks with the same material. 

For effective illumination, then, we strongly a4vise the 
student to buy a well-made dark-room lantern; it would 
hardly be becoming to specially mention any particular 
make, although some years ago we used a lantern that has 
since been our ideal. 

As a guide to a beginner, we suggest the following features 
which should be possessed by a good dark room lantern. 

It should be large. 

It should consume either gas or paraffin. 

It should be provided with deep ruby glass, fitted in 
grooves and easily changeable. 

It should have extra grooves to permit of two panes of 
glass (red and yellow) being used, one over the other il 
desired. 

The flame should be regulated from outside the lantern. 

The chimney should be provided with "light traps" so 
that no white light can escape. 

The ventilation must be perfect. 

The price may range from 5s. to £1. 

All lanterns of this class are glazed with ruby glass, 
through which the flame is distinctly visible in its full glare. 
In our practice we always paste, a sheet of orange-colored 
tissue paper over each pane of glass, which causes a pleasant 
diffusion of light, less trying to the eyes than a direct flame. 

1 he following features must be avoided in a lantern • 
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It must not be a so-called '' pocket lantern." 

It must not be so small as to become red hot in about five 
minutes — such lanterns (to avoid risk of explosion, we pre- 
sume) are usually provided with an inch or two of caudle, 
which melts at a critical moment. - 

The only means of access to the interior must not be 
through a patented spring arrangement at the top or bottom. 

It must not have the flame within three inches of the ruby 
glass. 

It must not allow the slightest suspicion of light (other 
than red) to escape. To test for this particular defect the 
best plan is to light the lamp 
and close it ready for use ; ~ 

then take a piece of card- 
board, the size of the panes, 
and hold it over each sheet of 
glass, examining the sides of 
the ^ooves in which the 
glass is fixed. You will soon 
see if white light escapes. 
Instructions have been pub- 
lished from time to time in 
the photographic journals 
whereby a suitable lantern 
can be made at a small outlay. 

Having decided upon the 
lantern, let us now turn to 
the general fittings of the 
developing room. 

If the student is fortunate 
enough to have a fair-sized 
room (say 10 by 8 feet) fitted 
with a supply of water and 

a waste pipe it will be well ^ ^ ^„j ^„„,,^ 

to adapt the place for use 

as a general photographic workroom, as well as a developing 
room. 

The following plan is arranged upon this principle. 

Plenty of shelving and a large sink are, in our opinion, of 
the first importance. An excellent sink can be made of 
matched boards put together in the form of a bpx about 
3 feet long, by 18 inches wide, by 6 inches deep. This 
should be hned with thin sheet lead, and fixed permanently 
upon a framework at one end of the workroom. Beneath 
the sink it is advisable to have a number of racks in which 
to store the various trays used in the work. 
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At one end of the sink there should be a space especially 
reserved for the bath used when fixing glass places, au 
excellent bath for this purpose— and we have never yet seen 
one we like better— may be made by anyone handy with 
carpenter's tools. It has the advantage of being usable vnth 
any sized plates from the smallest to the largest for which it 
is made, and it fixes the plate more thoroughly than any 
other pattern. It is made of two pieces of board screwed 
together lengthwise at right angles to each other, their ends 
being recessed into a rectangular board at each end. All the 
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joints should be put together with a liberal layer- ot red lead 
in order to ensure a watertight joint. The inside must be 
well coated either with aaphaltum varnish or solid paraffin 
wax applied hot and worked in with a hot iron. The latter 
plan is the one we recommend. 

The sketch on page 30 will give a general idea of the 
trough. When used for fixing it must contain a liberal supply 
of hypo solution, and the plates must be placed face down- 
wards; but we shall speak of this matter in the next chapter.. 

The question of water supply is a matter for serious con- 
sideration and, wherever possible (especially if photography 
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is likely to be adopted as a serious hobby), we recommend 
the student to arrange for a plentiful supply. Of course, if 
it is impossible to run a supply from the main we can 
arrange for a tank, or small keg, to contain enough for use 
during development; but we strongly urge the student to 
arrange for a direct supply, and a direct waste pipe. If he 
has these, photography will lose all its terrors and become a 
most agreeable ana fascinating occupation. 

We advise the beginner to permanently block up the top 
half of the window in his workroom and provide a sliding 
shutter (working up and down in grooves) to the lower half 





A cheap Sink. 



Ruby Lamp suitable only 
for changing plates. 



Thus he can, at a moment's notice, convert his dark-room 
into a light workroom for ordinary work or vice-versa. Both 
sink and table should be of a convenient height, so that de- 
velopment and other work may be undertaken while the 
operator is sitting in comfort, instead of standing for long 
periods watching the slow appearance of an under-exposed 
negative. It is a common mistake to build the sink so high 
as to be useless except while standing. 

The dark-room door should be fitted with a spring latch, 
which will effectually prevent untimely intrusions while 
development is proceeding, and we recommend the use of a 
draw-curtain (inside the door) sufficiently long and wide to 
cover all the cracks around and beneath the door and so 
exclude even the faintest ray of unfiltered light. 

It is a good plan to test the thorough darkness of the room 
by closing it and sitting in total darkness for five minutes. 
Long before this time has elapsed the student will observe 
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innumerable rays of white light penetrating in places whence 
they are least expected. These should be carefully covered 
as fast as they become visible and the final result will be a 




A Home-madt Fixing Trou^K* 



developing room in which a sensitive plate may be exposed 
without fear of ruining it. 

We will now pass on to another distinct step towards the 
production of a negative, viz.: the development of the latent 
image on a sensitive plate. 




^ Sliuwing siphon tube arrangement for use in washing negatives. 



CHAPTER V. 

FIRST LESSON IN DEVELOPMENT. 



Lantern Slides. 

RequtredforthisC/iapter;— One. 'bo:^. slow lantern slide plates 
(price IS.), porcelain developing dish and developer. . 

..^^ITHERTO we have confined ourselves to the compara- 

Yj lively simple process of printing a visible image, by 

'"'Y long exposure to daylight. We must now deal vvith 

a substance so sensitive as to be fully impressed with 

a latent or invisible image by an exposure of one second to 

daylight, or a proportionate time to artificial light 

The emulsion spread upon the plates we shall use for this 
purpose, differs from that with which the printing-out paper 
(chap, i) is coated, in an essential feature. The emulsion 
spread upon that paper contains gelatine, chloride of silver, 
and /r«e «j/ra/« of silver. The plates we shall now use con- 
tain only gelatine and chloride of silver, without the least 
trace of nitrate. If any free nitrate of silver was present 
the emulsion would be useless for development Plates 
that are made specially for development are prepared by 
ruby or yellow light, and must never be exposed to white 
light (no matter how feeble), except when we wish to im- 
press them with an image. 

The method ofprinting is briefly this: A negative is placed 
(film upwards) in the printing frame, and a lantern plate is 
placed upon it, film downwards, that is, both films in contact 
The back of the frame is then replaced and fastened. 

The negative is then exposed to daylight for a second, or 
to other illumination,' as will be described. 

Upon applying certain chernicals (known as the developer) 
to the film of the lantern plate, after such exposure, the 
latent image is converted inta metallic silver, and becomes 
visible in various degrees according to the action of light 
The image, so formed, is insoluble in the fixing bath (hypo), 
but the other parts of the plate, i.e. those not altered by the 
combined action of light and developer, still consist of 
chloride of silver, which is easily soluble in the fixing bath. 
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Therefore it follows that if, after development, the plate be 
immersed in a solution ol hypo, the creamy-looking chloride 
of silver will be dissolved, leaving the insoluble metallic 
image upon a transparent film of colourless gelatine. 

If the student will now examine the transparent positive 
that accompanies this handbook, he will understand exactly 
the qualities that must be sought when making lantern slides 
by development 

And now, to come to the matter of printing and developing 
in detail, we must impress one vital fact upon the_ student: 
The lantern plates are extremely sensitive to the faintest ray 
of white light, though they are not affected by deep yellow, 
orange, or red light 

The best and most comfortable light to use while working 
with lantern plates is a rich yellow, such as is transmitted 
through a pane ot yellow glass, covered with one thickness 
of canary medium. It is positively necessary to use deep 
ruby light only when dealing with the plates of ultra 
sensitiveness, to be described in a later chapter. 

Let us now shut ourselves in the dark room, and prepare 
to make a trial exposure : Place the negative (film up) on a 
sheet of glass in the printing frame ; put a lantern plate 
(film down) upon it, and re-adjust the back df the frame. 

And here it may be well to tell the student that makers oi 
lantern plates always pack their plates in a similar manner, 
'».«. film to film, with either a slip of paper or small biece oi 
card between. When a box of plates is opened (of^ course, 
only by yellow light, as described) it will be observed that 
the first plate always has its back (or glass side) upwards. 
The next plate will have its film side upward, and the next 
one the glass side upward, and so on. 

But, if at any time there be any doubt as to which is the 
film side (and they are so exactly similar that this may easily 
happen in' the yellow light of the dark room), the matter may 
be easily set right. Hold a plate by the edges, and turn it at 
such an angle towards the lantern that the light is reflected 
upon it ; then breathe lightly on the surface. If the film side 
be uppermost, the breath will leave no impression, but, ii 
the glass side be upwards, the breath will condense upon it. 
This is the simplest and neatest method we know for deter- 
mining the film side of a plate. 

The negative and sensitive plate being in contact^ and 
ready for exposure, it is necessary to completely cover the 
negative, except during the time of actual exposure. This 
may be done with a book, or a piece of cardboard. The 
frame and its contents must next be taken into daylight (the 
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convenience of a sliding shutter in the workroom will here be 
apparent),^ and the protecting cover removed for one second ; 
in very dull weather two seconds may possibly be necessary. 
After exposure, remove again to the workroom, and (still 
by yellow light, of course,) remove the now invisibly im- 
pressed plate, and prepare for development. 

For reasons explained in our introductory chapter, we 
strongly recommend the hydroquinonS-.developer. This 
may be bought, ready prepared, of most photographic dealers ; 
but as soon as the student feels confidence in himself we 
advise him to make his own. The following is a reliable 
formula : 

A. 

Hydroquinone 

Citric Acid 

Potassium Bromide 

Sodium Sulphite 

Alcohol 

Water to 

Dissolve the citric acid, bromide, and sulphite together, 
in about sixty (or fourteen) ounces of water ; dissolve the 
hydroquinone in the alcohol, and then add gradually to the 
other solution with frequent shaking; finally add the rest 
of the water. 

B. 
Potassium Carbonate ... i3i or 3 ounces 

Sodium Carbonate i3i or 3 „ 

Water to 90 or 20 „ 

Before beginning to develop a plate, we must make up a 
fixing bath m a clean porcelam try, the following is the best 
strength for this bath : 

Fixing bath for lantern plates. 
Hypo ... ... ... ... 3 ounces. 

Water... ... ... ... 20 m 

This bath should not be used for lantern plates more than 
one day ; if kept and used on a later occasion, stains will re- 
sult. 

To develop a lantern plate: Pour into a graduate* half a^ 
ounce of A, half an ounce ofB, and add one ounce of water. 
Put the plate, film side upwards, into a small porcelain tray 
(about 4 by 5 inches in size) and, with a steady sweep, 
flow the developer over its surface. Do not hurry ; do not 
splash the developer, or air bells will be formed ; do not pour 
me solution on the centre of the plate. The best way is to 

*See Glossary. 
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hold the tray in the left hand, and then put the lip of the 
graduate at the left end of the edge nearest to you. 

Then, drawing the graduate along the edge of the tray trom 
left to right, allow the developer to flow smoothly in one 
continuous wave across the surface of the plate; in this 
manner the plate will be quickly and thoroughly covered 
with the solution, without the formation of air bells. 

As soon as the developer is on the plate, the dish must be 
gently rocked from side to side, and end to end, so as to 
cause a gentle movement of the solution. 

The image will make its first appearance in less than a 
minute, and will gradually gain vigor and intensity; if the 
exposure has been correct, development should be complete 
in about three minutes. 

If the image starts up instantly upon applying the 
developer, it is a sign that the plate has been exposed too 
long to light; the remedy is to expose another plate for 
less time. 

If the image fails to appear in two minutes you may be 
sure that the exposure under the negative has not been 
sufficiently long ; therefore expose another plate for twice 
the time. These trials, when he knows why he makes them, 
and what to expect, tend to give a student confidence in the 
materials at his command. Supposing the image has come 
in sight gradually in about a minute after applying the 
developer : the action may be allowed to proceed for about 
another minute, and then it is advisable to examine the 
intensity of the image by looking through it at the yellow 
light. For this purpose the plate may be lifted O'y its 
edges) from the developing tray and held between the eyes 
and the light. If the image looks weak, it is necessary to 
continue development ; but if it looks dark, and full of detail, 
it may be rinsed and then fixed. In order that the student 
may form some idea as to the requisite density of the image, 
we advise him to examine the accompanying transparent 
positive under the same conditions as the plate he is de- 
veloping, that is, by looking through it at the yellow light. 
Of course some allowance must be made for the creamy 
opalescence of the plate he is developing, which will in- 
crease, to some extent, the apparent vigor of the image. 

We advise the student to make one or two trials that he 
may think incorrect; thus, carry development considerably 
farther than appears to be necessary, then fix the plate and 
judge of it by daylight Stop development at the apparently 
correct time and fix the plate. 
A valuable lesson will be learnt by comparing the results' 
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it will be seen that the image loses considerable vigor when 
the chloride of silver has been fixed out, and nothing left 
save the image and a thin film of transparent gelatine. 

Another thing to be borne in mind, too, is this: the 
resulting picture is to be viewed by transmitted light — that 
is by light passing through it — not by reflected light, as 
ordinary pictures, so that we cannot judge accurately of the 
image as it appears to us while the plate is in the developer. 
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If we did so, and fixed the plate directly we saw an image 
upon it, the result would be almost clear glass with barely a 
trace of an image discernible on it. That is why we must 
examine the plate by allowing light to pass through it. 

When we have decided that the plate is sufficiently de- 
veloped, we must rinse it under the tap for about a minute, 
to free it of all adherent developer, and then place it film 
upwards in the fixing bath.* The plate may be examined in 
about five minutes, when the back (or glass side) will be 

• If an ordinary tray be used. If the trough on page 30 is adopted the 
plates may be plated film down without injury. 
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observed to be almost entirely free of the creamy appearance 
it possessed before being put in the fixing bath. 

This appearance proves that the hypo is dissolving the 
chloride of silver, and that everything is going on well. The 
plkte must be returned to the fixing bath (even if quite clear) 
■ until it has had a total immersion of fifteen minutes. 

After the plate is fixed it may be examined in wlaite light, 
which can no longer exert any influence upon it Then 
wash in running water for at least an hour. This may be 
done either in a special grooved trough sold for the purpose 
(which will hold about two dozen plates at once), or by 
putting the plate, film upwards, in a tray under the tap, 
letting the water run for an hour, or an hour and a half. 

When the plate is sufiSciently washed there will probably 
be a slight deposit upon its surface, due to impurities in the 
water. This must be removed thus : take a wad of cotton 
wool and wet it under the tap, then (still letting the water 
run on the plate, while you hold it in the left hand) firmly, but 
gently, pass the cotton wool from end to end of the plate, 
being pa:;ticular to wipe it all over. A final rinse under the 
tap will remove all particles of cotton, and the plate may then 
be put away to dry in a place free from dust. 

The best way to dry a plate is, at least in our opinion, to 
drive a couple of tacks in a wall (say three inches apart) and 
hang the plate between them with its back (glass side) 
resting flat against the wall, one of the corners being down- 
wards. In this way a lantern plate should be thoroughly 
dry in a very short time. 

We have mentioned other methods of exposure besides 
daylight. One capital plan (which has the advantage of 
being always constant) is to use magnesium ribbon. A 
sufficient exposure may be given to a lantern plate by 
burning one inch (more or less) of ribbon at a distance of 
three feet from the negative. 

Gas or lamp light may also be used, but they necessitate 
an exposure of from thirty to ninety seconds atone foot from 
the negative— more or less according to the size of the 
flame Of all illuminants we much prefer magnesium 
ribbon for this purpose^ 



CHAPTER VI. 

THE OUTFIT. 



.Y5 ^ *^® *™^ '•^^ student has overcome the difficulties of 

fff^ development, and has, to a reasonable extent, 
•-^-' mastered the lesson contained in the last chapter, he 
will naturally be anxious to make his own negatives. 
If he is able to develop a lantern slide plate with any degree 
of accuracy, he may with safety make up his mind to buy a 
camera, and take up photography in earnest The worst 
trials are over, and any future difficulties he may have, will 
only add zest to his pursuit. 

The choice of apparatus requires deep consideration, and 
that is why we have gradually led the student up to the 
mystery of development 

Had we not done so, it is probable that the first purchase 
would have been a cheap and useless outfit, which would be 
cast aside in unspeakable disgust, after a few blundering 
trials, accompanied by unaccountable failures. 

But now the student has sufficient insight into photography 
to know whether he will care to follow it up with enthusiasm, 
or to drop it, or only to dabble with it by fits and starts. 

If the latter be the case we advise him to buy a small, 
moderately cheap, complete outfit which, for a size of 3J by 
4J inches (commonly called " quarter-plate "), may be bought 
for about 20s. to 40s. This price includes a single lens, a 
camera, one dark slide (to carry two plates), and a tripod. 

If, on the contrary, he is determined to take up photography 
as a favourite hobby, or for illustrative purposes, we strongly 
recommend the purchase (at first hand) of a perfect set of 
appliances. No matter what size is decided upon, let each 
article be the very best obtainable. 

Let us now consider the matter of size, as suited to in- 
dividual requirements. An artist who simply wishes to 
utilize photography as a rapid means of sketching " studies " 
—whether of still, or animal life — may find a guarter-plate 
camera sufficiently large for his purpose, and this small size 
has several advantages, that it will be well to consider. In 
the first place it is light and easy to carry; the camera, tri- 

c 
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pod, lens, and a dozen plates in holders, only weighing four 
or five pounds. The cost of such small plates is necessarily 
very low (about is. a dozen), and the cost of paper, mounts, 
developer, and everything else, is in the same proportion. 
Then, again, if a picture should prove of extra interest, and 
larger copies be desirable, the negative may be sent to one ot 
the firms undertaking such work, who will supply an enlarged 
negative(of almost anydimensions)atthecostofafewshillings. 
Or, if only one or two large prints be required, the negative 
may be sent to a trade enlarger, who will make any sized 
prints from it at a low charge. Lantern slides may be made 
by direcl contact, as described in chapter v. These are a few 
of the advantages of a small sized camera, but in our opinion 
there is but one size worthy the attention of any but painters 
or portrait photographers, and that is the one known as 
whole plate. 

The whole-plate camera accommodates plates 6^ by 8| 
inches in size, and is, without doubt, far and away the most 
serviceable size that is made. It is sufficiently large to pro- 
duce pleasing pictures, without further enlargement; the 
weightof such an outfit, with six plates ready for exposure 
is not more than can be carried comfortably. The plates 
cost about 4/3 a dozen, and the photographer using such an 
outfit, and carrying six plates for the day's use, is more 
likely to bring back six pictures than is the man with the 
small outfit and larger number of plates. 

The man with the small outfit is too prone to think " the 
plate only costs a penny, and I have a dozen to use during 
the day." The consequence often is that his plates are 
rapidly used, and when a really striking arrangement pf 
scenery appears before him, he has no plate left to secure it 

Not so with the other ; he is cautious of his plates — not on 
account of their cost, but because he carries only six — hence 
each composition is very- carefully considered, and no ex- 
posure made without due thought. 

The pleasure of developing a large negative is infinitely 
greater than that of a small one, and the resulting prints are 
more pleasing , If enlarged negatives are desired they can be 
as readily made from whole-plate as from quarter-plate, and 
enlarged prints can be made with the same facility. 

Lantern slides can also be made from them by reduction 
by almost any trade printer. We shall treat of these subjects 
fully in our advanced handbook. 

We have said that for artists, journalists, and landscape 
photographers, we only recognise the use of two sizes 
of cameras ; let us now explain why. In the first place 
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observe the following stock shapes and sizes of plates t&ken 
by cameras already in the market, the diagrams ot which 
are drawn to scale. It will be observed that the 4 x S size 
varies but a little from quarter-plate, yet the cost of outfit 
and materials is considerably higher and the extra weight is, 
of course, appreciable. The half-plate size is a pretty one, 
but the negatives are too large for making lantern slides by 
contact printing, and are rarely large enough for decorative 
purposes, neither do they reduce nicely to lantern plate size. 
Such a size would be useful for artists' studies, but the 
weight of the outfit is far. in excess of the quarter-plate, with 
no corresponding advantage. 

The same remarks apply to 5 x 7. . But when we come to 
the whole-plate we at once realise that here is a shape 
having vast possibilities, most of which we have already 
pointed out. We need only 
add that we may, of course, 
produce long and narrow 
pictures with such an outfit 
by printing upon paper of 
the desired shape, when 
only part of the negative is 
wanted. 

Further, by means of in- 
terior " carriers " it is pos- 
sible to expose plates of 
small size (anything from 
quarter-plate, in fact) in a 
whole-plate camera, so that 

it is not necessary to spend money on large plates, until a 
fair degree of accuracy m judging exposure and development 
has been attained. 

Going on now to the next size larger there will be 
observed no advantage in the 8 x 10 size, while the cost of 
both outfit and materials, as well as the weight, is very 
materially increased. 

The 10 X 12 and larger sizes are. in our opinion useless, 
unless we have servants to drag them around for us. 

It will be gathered from the foregoing that the choice ot 
camera and other apparatus will now chiefly depend upon 
the amount of money at disposal. 

If this is small, then our advice, is, by all means buy a 
quarter-plate outfit, but buy the best one possible. 

If money is not a serious object buy the best whole-plate 
outfit in the market. On no account buy a cheap and nasty 
set 
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A photographic camera in its simplest form is a dark 
box which forms a receptacle for a sensitive P'^te. ine 
only light admitted to this box is through a lens which pro- 
jects a more or less luminous image of the objects withm its 
field. . . , 

The projected image falls upon the sensitive plate, and 
impresses it in a moment vdth an invisible image capable of 
development. This image is the negative (or reverse) of 
that seen in nature, owing to the action of light (combined 
with development) causing a deposit of black metallic silver. 

Such deposit is greater in the parts most acted upon by 
light, as has been explained in previous chapters. 

The modern camera consists of a dark chamber, the sides 
of which are made of collapsible light-proof bellows. 

The front, back, and base, are rigid, and are usually made 
of mahogany. 

In these respects all modern cameras are alike ; but the 
better class are provided with various movable adjustments, 
absolutely necessary if first class work is to be done. 

The principal adjustments are "rising front," "double 
swing back," " reversible back," and " double extension " ; 
and the jsurchaser should insist upon his camera being pro- 
vided with these movements, the use of which we shall 
describe in chapter viii. Finally, the camera should close 
into small compass. 

Fanciful adjustments, such as " swinging fronts," are use- 
less, and only entail the use of a bewildering number of highly 
polished brass screws, which prove a source of constant 
worry. 

The bellows should be made of morocco leather, and 
the best ones are now usually made somewhat conical in 
shape. To some extent this shape is an advantage, but we 
must not go to extremes and have a bellows that is verj' 
small in front (lens end), or we shall find that part of our 
view is cut off by the intermediate ridges obstructing the 
free passage of the image projected by the lens. 

Another point worth attention is the way the rising front 
works ; this front is designed to carry the fens, and must be 
movable up and down at will. In the best forms of camera 
the bellows front is attached to the rising front, so that both 
move together, but in some forms the rising front is movable, 
while the bellows front is permanently rigid: this is bad, 
because it greatly limits the use of the rising front. The 
purchaser should buy his goods from a dealer whom he 
knows, and mention the foregomg requirements; he may 
then depend upon being served satisfactorily vnth a 
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thoroughly reliable outfit. We need hardly advise the 
beginner on no account to buy second-hand " bargains," or 
" bankrupt stock"; such traps are often laid for the unwary, and 
cause much trouble, loss of money, and ultimate disgust 
with all things photographic. 

Some cameras are provided with a very convenient 
arrangement called a "turntable," into which the tripod 
legs fit. This does away with a tripod head as well as a 
tripod screw, but is not really a necessary adjunct. 

Most cameras simply have a screw-hole lined with a brass 
bush at the bottom of the baseboard ; by this means the 
camera is screwed firmly to the head of the tripod when in 
use. 

Many varieties of tripod are in exis- 
lence, and most of them are good ; some 
are a little more portable than others, 
while others are more rigid. 

The one we use and prefer has its legs 
permanently rivetted to the head, and the 
lower legs slide in and out from between 
the upper ones; the clamping arrange- 
ment is especially firm, or we should 
prefer one_ of the many folding patterns. 

We advise the student to examine seve- 
ral patterns of tripod, and then select the 
one that seems to combine lightness, 
compactness, and rigidity ; 
in this matter your dealer 
should give you valuable 
help. One other small at- 
tachment (and a very im- 
portant one) is a circular- 
level, which may be fixed 
to the top of the camera back, near to the handle. The 
use of this level will be explained, though it will pro- 
bably be obvious to all. The lens must be attached to 
the front of the camera (which is bored for the purpose), and 
the junction between the lens collar and the woodwork must 
be filled with putty, or other substance, so as to exclude 
extraneous rays of light. 

The ground glass in the focussing screen at the opposite 
end of the camera, must be of the finest quality, and 
almost entirely devoid of granularity, in order that the image 
may be properly focussed. 

The reversing back is a simple arrangement, whereby a 
plate may be exposed in either a vertical or horizontal 
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position at will, and the change should be effected a'"?"^ 
instantly; tllis does away with the old clumsy method 
of unscrewing the camera from the tripod head, and screwing 
it down again in another position. 

Double extension provides for, the use of either short_ or 
long focus lenses, and in a whole-plate is an absolute necessity. 

Most modern cameras are built to accommodate lenses of 
widely diiferent foci; as a general guide a whole-plate 
camera should be adapted for use with lenses of from, five 
to twenty -three inches focus — such an extension will pro- 
vide for extreme requirements. Another feature to note in 
choosing a camera is to see that the focussing is effected 
from the front, i.e., that the front of the camera is movable, 
while the back parts (containing the focussing screen) is sta- 
tionary. In some cameras the focussing may be effected from 
the front, and the back also is movable ; when using lenses of 
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short focus this is a great advantage, as it avoids any possi- 
bility of the front of the base-board coming within the field 
of the lens. 

The sensitive plates are carried ready for exposure in a 
small light-tight chamber. The plate lies flat in this chamber, 
and Its face is covered by an opaque lid or cover, sliding 
in grooves. This chamber fits tightly on to the back of the 
camera in the same position as was occupied by the ground 
glass, and enables the photographer to insert the plate into 
the camera, and withdraw the protecting cover from the 
outside, without admitting light 

The lens is covered during this, operation, as will be ex 
plained; of course, directly the lens is uncovered, the image 
tails upon the plate, until the lens is again covered, this 
constitutes the exposure; the cover is then replaced 
over the exposed plate, so that it can be removed from the 
camera. These chambers each carry two plates, and are 
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kno\vn as " doulile plate-hold ets," or " double dark-slides." 

We have but little to say regarding the lens in this 
chaptefj as the principles of its action are of sufficient im- 
portance to receive consideration in a special chapter ; we 
shall here simply content ourselves by giving a word or 
two of advice as to the lens best adapted to amateur re- 
quirements. 

For all ordinary purposes of photography, including out- 
door ^oups and portraits, general views, and copying work, 
what is known as a single landscape lens is quite good. 
If we wish to photograph buildings the full size of the 
plate, we cannot use such a lens, otherwise the chief lines 
will not be absolutely rectilinear ; the cause will be found in 
the next chapter. 

For such subjects we must make use of a "rapid rectilinear" 
lens which, being a doublet, will cost considerably more 
than a single lens. For interiors of rooms, where it is neces- 
sary to include a very wide angle of view, we must use a 
lens of extremely short focus, commonly known as a "wide- 
angle "lens. 

A wide-angle lens should never be used where it is possible 
to do the work without it. 

If only one lens can be afforded, we advise the student 
to buy a "rapid rectilinear " (just large enough to cover the 
largest plate he intends to use) which is the best general lens 
for all-round work that he can have. By simply removing 
the front combination of such a lens, it is at once transformed 
into a single lens of about double the original focus ; that is 
to say, will require double the distance that was required 
with the double combination to intervene between lens and 
plate. The extension of focus (as will be explained) narrows 
the field of view, and consequently projects an image on a 
much larger scale — a valuable power in the hands of a photo- 
grapher. With our own whole-pjate outfit we possess only 
two lenses, yet we have practicalljr a battery at our disposal. 
One of them is a rapid rectilinear of 11 inches focus, 
the back combination is 17 inches focus and the front 
combination (which may be used in place of the back one 
when necessary) is 21 inches focus. 

The other lens is a wide-angle doublet of five inches 
focus, which, by removing one combination, gives us a 
single lens of about 9 inches focus. It will thus be seen that 
from one standpoint, -by simply altering our two lenses, it is 
possible to obtain five different renderings of the same sub- 
ject. This will be made clearer to the student in the chapter 
dealing with lenses. We only mention it here to show what 
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Taken with a ■2\-ineh Combination of ii'inck Reifilinear Lens^ 




Taken with ij-inch Combination of ti-inch Reciilinear Lens. 

These four Views of the same object were taken 
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Taken with ii-itich Rictilmear Lens. 




■ Taken with s-inch. Rectilinear Lens. 
from one atandpoint, the lens only being changed. 
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can be done with two lenses, and we may add that, speaking 
as professional photographers, we consider these lenses 
quite ample for general purposes. . u ■» 

Of course a focussing cloth will be required, as by Us 
means we exclude outside light from the surface ot the 
focussing screen while examining and focussmg the image 
upon it. Various materials have been recommended tor 
this purpose, including a very thin class of waterproot cloth. 
While we must admit this is useful for covering the camera 
during a shower of rain, we cannot say we like it for focussing. 
It is too light and too easily blown from the head and camera 
during even a slight breeze. Broad cloth is very nice but is 
too heavy for general use, and we think that after all there 
is nothing equal to a liberal square of dark blue or dark 
green velveteen. Ours is of dark blue, and' while not obtru- 
sive in any way, it has the 
advantage of not being 
funereal in appearance. 
Velveteen is sold in widths 
of 27 inches, so three yards 
divided and sewn together 
along its length will provide 
us with a cloth between 
four and five feet square. 
Of course a much smaller 
one will be large enough 
for use with a quarter-plate 
camera. 

A carrying case in which 
to pack the camera, lenses, Carrying Cast. 

plate holders, and focussing cloth will be necessary to complete 
I the outfit ; we have seen some cases that also accommodated 
the tripod, and they were very handy to carry owing to their 
length and thinness. Some cases are much too bulky and 
cause inconvenience by bumping against the legs of the 
person carrying them. 

We have often seen two cases recommended — one for the 
camera and one for the plate holders — which of course means 
that the tripod must make a third parcel, even if one of the 
cases will accommodate the lenses. This plan is a good one 
if there are two people to carry them, but we have two such 
cases and find them far more inconvenient than one long 
case, that will take the camera and slides (end to end) to- 
gether with the tripod and other apparatus. The best 
material for these cases is "^mail-canvas," and is similar to 
that of which the government mail-bags are made. The case 
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should be well lined with baize or other soft material, and 
should be provided with a first-class lock. This latter pre 
caution will be appreciated if the luckless student be evei 
fated to leave his camera and exposed plates to the tendei 
mercies of continental hotel servants. 

Two useful additions to the outfit of a photographer going 
in for general work, are an exposure meter and exposure 
note-book. Personally we do not use a meter except on rare 
occasions, as we have learnt by experience to know the 
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correct exposure for most subjects that come within our 
practice. But we must frankly admit that, on the rare occasions 
mentioned, we have found an exposure meter of inestimable 
service. We strongly advise beginners to procure one of 
reliable make, and learn how to use it promptly ; when once 
it is mastered, it will take but a few seconds to estimate an 
exposure and will undoubtedly save the loss of many plates. 
The exposure note-books are all more or less ruled upon the 
same lines and contain spaces for recording the number of 
negatives, number of dark slide holding the plate, make and 
speed of plate, lens, stop, light and exposure, as well as 
space for remarks to assist in development. 
We recommend the student to complete the record by 
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adding notes as to the mode of development and appearance 
of the image, whether correctly exposed or not, and so on ; 
in this way the note-book will become a most useful book of 
reference. 

Before finally deciding upon the lenses he will buy, we 
must ask the student to read carefully the following chapter. 




CHAPTER VII. 

FACTS ABOUT LENSES 



w|^ Opart of his outfit puzzles the average photographer 
1^/ so much as the lens, and ignorance of some of its 
■"^ simplest properties exists ^even among advanced 
workers. This seems to be because the elementary 
principles have not been carefully explained, and because 
the meaning of a few technical terms has not been learned. 

There is a great deal of "superstition ".about the lens, and 
many fallacies are believed about it; but its operations are 
based on the unchangeable laws of the universe, and the 
first of these is that "like causes, acting under like conditions, 
produce like efiects." If photographers would always realise 
this, they would meet fewer difficulties. 
_ To understand the principles of the lens it is well to do a 
little experimenting with a pin-hole; for the fundamental 
laws are the same in both cases. 

Take your camera, screw out the lens and put in its place 
a piece of tin or fine card-board through which you nave 
made a hole with a fine brad-awl or a darning needle. Go 
into a fairly dark room and place a lighted candle with the 
centre of its flame three inches from the hole (which we will 
now call a pin-hole). Adjust your camera so that the ground 
glass screen is three inches from the pin-hole, and you will 
be able to see on the screen an image of the candle-flame 
exactly the same size as the original flame, but inverted. 
Why is it inverted ? Because light proceeds in a straight 
line (Fig. i) ; and cannot work round corners (Fig. 2). 




If this is not clear at once, think it over until it becomes 
so. Then remember it is a law, applying to church steeples and 
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maiden aunts as well as to candle flames, and that this is the 
reason why the lens image is inverted-no witchcraft about 

til ^ I GTI S ■ 

Let us now put our candle in a lantern or behind a piece 
of tin or card-board having an openrag an inch square 
covered with a piece of ground glass or waxed paper. When 
this illuminated square IS placed opposite the pin-hole and 
three inches distant, it will throw upon the ground glass 
screen, if that is also three inches distant, an image exactly 
one inch square. Why is it exactly one inch square? 
Because light travels in straight lines, thus : 



Fig. 3- 



and not in bent lines thus : 




Fig. 4. 



or thus: 




If we now move the ground glass screen to six inches 
distance we shall find that it bears an image occupying four 
square inches, or two inches by two. The reason seems ob- 
vious, for we double both the length and the breadth of the 
image. We shall observe moreover, that the image in this 
case is much less bright than it was in the previous case, 
Fig. 3. 

In fact, it is exactly one-fourth the orilliancy, and for a very 
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simple reason. We have done nothing to increase the 
amount of light passing through the pin-hole; but we have 




Fig. «. 

made it cover four times as much space. This applies with 
lenses also, and is the basis of one of the most valuable but 
least understood of all the laws relating to lens work. 

Let us return to our naked candle flame ; still leaving it 
three inches, and the ground glass six inches from the pin- 
hole, and we shall see that the image of the candle flame is 
just twice as long and twice as broad as when the ground 
glass was three inches distant. It is also just one fourth 
the brilliancy of the former image. 




Let usnowmove the candle flame toadistance above thepiti'-' 
hole; still keeping it three inches from the front of the camera 
The image will fall towards the edge of the ground glass, 
instead of in the centre, and. we shall notice that the image 




Fig. 8, 



looks longer and narrower on the, ground glass than it wciulc 
appear if viewed by the eye placed at the position whicl 
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the ground glass occupies. The reason for this is the angle 
at ■Which the image falls upon the ground glass surface, and 
in order to obtain an image more truly approximating what 
the eye would see, we might have the ground glass curved, 
;is shewn by the dotted lines. But better still if we can 
remove the candle to six inches, and the ground glass to six 
inches from the pin-hole. This will give us the image in 
t he same relative position on the ground glass, and of (ap- 
proximately) the same size, bnt in better proportion. 




Suppose now, in place of the very small piu-liole in a very 
thin card, we take a hole one-eighth of an inch in diameter 
in a card one-eighth of an inch thick. The rays from a 
candle placed at A will pass through easily. If we remove 
the candle to B only a small pencil of rayr will pass through, 
while by moving the candle to C, we prevent any rays from 
passing through, because no straight line from C can pass 
through the hole. 






Fig. li. 



Fig. II. 



If we now make the pin-hole considerably larger, say, a 
quarter inch diameter, we shall find the image on the 
ground glass much more brilliant, but much worse defined 
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This is simply because light rays from the candle proceed 
in all directions, and while the rays proceeding through the . 
centre of the pin-hole are making a definite image, those 
passing through the upper part of the hole are making an- 
other, while those passing through the bottom and the sides 
of the hole are all making their own images and the result 
is confusion. 




Fig. 12. 

As the hole is further enlarged, the image constantly 
becomes brighter, and constantly more in^stinct until it is 
simply a circular patch of light, with no resemblance to 
the shape of the candle flame. This would, perhaps, be 
more easily and clearly understood if instead of the one large 
hole, four or five-pin holes are made at about a quarter 
inch distance from a common centre. The blurring of the 
image will be seen easily; and the large hole acts as an in- 
finite number of smaller ones. 

If we return to our original small pin-hole and take the 
camera out of doors, we shall find that an image of any 
fairly lighted natural object toward which the pm-hole is 
directed will fall (in an inverted position) upon the ground 
glass. Ifwe cover our heads and the b^ck of the camera 
with the focussing cloth we shairsee that the image, though 
faintly illuminated, is clear and sharp, and if we expose a 
sensitive plate to this image, an impression is made which 
can be developed into a negative. But the amount of light 
passing through the pin-hole is so small that it must act for 
a long time {i.e. we must give a long " exposure ") in order to 
make a strong impression. But in photography we must 
face the fact that we wish to make our exposures as 
short as possible, especially when the objects to be photo- 
graphed are in motion (say express trains or unruly 
children). This brings us to the problem which led to 
the use of lenses in photography— the desire_ to use a big 
hole, in order to pass plenty of light, combined with the 
necessity of keeping the image " sharp and well defined. 

The lack of sharpness when the rays passed through the, 
large holewas seen to bedue to the wantof coincidence between 
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the images formed by the rays passing through the sides, aud 
those through the centre of the hole. We need, theretore, 
some means of causing the images formed by the outer rays 
to fall on the same same spot as those formed by the rays 
passing through the centre. In other words, we want a 
means to bend slightly inward the outer set of images. The 
bending of the waves of light is usually accomplished by re- 
nection or refraction, and in camera work the latter is found 
more convenient. When light passes, from a medium of 
given density into one of different density, its rays are bent 
or refracted, and a simple example of this, is found in the use 
of a prism. Suppose, therefore, we ma,ke our pin-hole much 
larger than before, allow the centrfe to be open for the central 
rays to pass through, and fill the upper and lower part with 
prisms, what will happen ? 




Fig. 13. 

The central rays of light will pass through the centre, as 
before, whiie. those through the top will be bent (or re- 
fracted), downward and those through the bottom will be bent 
upward, so that the three. images coincide on the ground 
glass. We she^U need another prism at the right-hand side 
and one at the left-hand side 01 the hoje, to refract the r^ys 
from those directions, and then as four straight lines will 
not fill a circle, we shall need other prisms in corners between 




those already placed. In tact, we need an infinite number 
of prisms, arranged round a common centre, and this is sim- 
ply a lens in a primary form (Fig. 14). 
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This form of lens has two main defects-^its pictures suffer 
from spherical and chromatic aberration, the nature of 
which we will attempt to explain, first taking chromatic 

ABERRATION. 

If all the rays were of one color, and therefore equally re- 
frangible, {i.e. equally capable of being bent) this simple lens 
would answer many purposes, but we know when a thin 
beam of light is passed through a prism the rays are divided 
according to their refrangibility, and instead of getting a 
spot of light where the rays from the prism fall, we get & long 
vari-colored stcip of light — a spectrum. The same thing 
occurs with the lens, for all light is composite in its character, 
and its violet rays, which are more refrangible than the 
yellow, will be focussed, and will give a sharp linage at a 
point nearer the Igns. As the violet light rays which are 
dark to the eye are those which are most active photographi- 
cally,while the yellow light rays (brightest to the eye) are least 
active we find that we have here two foci (explained later) one 
called the visual, and the other the chemical or actinic focus. If 
we place our ground glass screen (or later our sensitive plate) 
at the point where the visual image is strongest and sharpest, 
we shall find, on developing the photographic image, that it 
is feeble and blurred. If we move the screen (and plate) 
forward until the visual image is somewhat blurred, we shall 
find that the photographic image, on development, is better 
defined. This class of truly single leus is sometimes nsed 
by photographers of the impressionist school, and they find 
it necessary, after focussing their image oo the screen, to 
rack in the camera back to an extent ascertained by experi- 
ment. 

Spherical aberration is rather more difiicult to explain. In 
the last diagram we shewed all the rays from (say) the tip 




of candle-frame, coming to one point on the ground-^lSss, 
whether they passed through the centre or the margin of 
the lens. But this diagram was falsely drawn, merely to 
illustrate a point in passing; and what actually happens 
would be better represented by the above diagram, which 
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is, however, grossly exaggerated. It will be seen that the 
rays passing through the centre of the lens pass through or 
focus at the point F, while those passing through the edges 
of the lens focus at F', with the result that the images 
formed by the two sets of rays do not coincide; and, as 
every point in the lens gives a slightly different focus, we 
obtain on the ground-glass an infinite number of images, 
just as ,we did with the large_ pin-hole in fig. 12. The 
exaggeration in the diagram consists mainly in the enormous 
size of the lens, as compared with the size and distance of 
the objects. In actual work the lens would, as a rule, be 
much smaller (relatively). It will at once occur to the 
reader that' by covering up the outer rim of the lens, and 
allowing only the centre to act, we shall have a greater 
sharpness of the ima^e, just as we did when the pm-hole 
was small;' But this image will not be so strongly 
illuminated. 

Fortunately both chromatic and spherical aberration can be 
largely prevented by comparatively simple means. If, 
instead of using one single lens ground from one piece of 
glass, we make it of two pieces of glass, which differ 
suitably in their refraction of the violet and yellow rays, we 
can make the two sets of rays focus at approximately the 
same point In the same way, while the form of lens we 
have illustrated makes the marginal rays focus nearer than 
the central or axial rays, a different construction would cause 
the axial rays to focus nearer than marginal. By combining 
two glasses, possessing the opposite properties in the right 
proportions, one will correct the other to a practically 
sufiicieut extent ; and with this lens of two glasses we obtain 
what we desire, viz., a sharp distinct image, using all the 
rays that can pass through a comparatively large hole. In 
other words we are able, with a comparatively short ex- 
posure, to obtain an image free from chromatic and spherical 
aberration. 

This form of lens, made from two glasses (usually a crown 
and a flint glass) is commonly spoken of as a " single " lens, 
and is also called an achromatic, or a: landscape lens,— 
achromatic, because its chromatism (or chromatic aberration) 
is cured ; landscape, because of its ordinary use. Even 
with such a lens the correction of the defects mentioned is 
relative, and not absplute; so we introduce a "stop "or 
" diaphragm " to cut off some of the rays, and use only a 
portion of the centre of the lens for the central rays, while 
the marginal rays can only pass through the margin of the 
lens. Thus we make a compromise, sacrificing something 
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of our light (and rapidity of exposure) for extra sharpness of 
image. And as circumstances vary, so that at one time 
sharpness of image, and at another time shortness of ex- 
posure is the more important, the lens-makers provide a 
series of " stops," so that the photographer may use a large 
or a small one, as circumstances require. 

This form of lens is exceedingly useful for all ordinary 
landscape work, groups, and portraits, but it has certain de- 
fects which become very apparent w^hen we use it for copying 
plans, or for photographing buildings and other objects, in 
which there are straight lines near the edge of the picture. 

Curvilinear Distortion is the chief difficulty in this 
direction, and though it is rather difficult to explain, we may 
be able to make it fairly clear by an exaggerated example. We 




Fig. 16. 



may say that the defect is introduced by the stop or small 
aperture that we provided to remedy the aberration just 
mentioned. This stop cuts oif the rays proceeding from the 
corners of the house to the centre of the lens, so that the 
image of corners and outer lines is formed entirely by rays 
passing throught the outer portions of the lens, while the 
image of the central part (say, the top of the door) is formed 
almost entirely by rays passing through or near the centre 
of the lens. The outer part of lens deflects the rays most 
strongly, so that the width and height of the house become 
diminished in proportion to the width and height of the 
door which is hear the centre; while the corners are de- 
flected more strongly than the centres of the walls, because 
they are more distant from the lens centre. 

Curvature of Field is another difficulty with lenses. In 
our diagrams of the candle-flame we have represented the 
image as coming to a focus on a plane surface, as a flat 
ground-glass screen. As a matter of fact this does not 
lappen, but the image comes to a focus on a curved field. 
The line C C represents such a turved field, and it will be 
It once seen that if the plate (or ground-glass) is placed at 
\, the central part of the object will be sharp, while the top 
ind bottom of the candle-flame will be out of focus. If the 
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screen is placed at B, the top and bottom of the image will 
be sharp, while the centre will be out of focus. The best 
effect is obtained by placing the plate between these two 
points. 




Fortunately, as in the case of aberration, this distortion 
and curvature of field can be largely overcome. While a 
single lens with the stop in front of it gives barrel-shaped 
distortion, the same lens turned round, with the stop behind 
it, will give the reverse, or pin-cushion distortion, thus : — 




Fig. 18. 

and by combining two such lenses and, placing the stop 
between them, we form a " rectilinear " or " doublet " lens 
which gives straight lines right to the margin of the picturel 
In the same way, while a single lens of given construction : 
gives us curvature of field in one direction, concave towards 
the lens, the same lens turned round will give a curvature 
of field convex towards itself. Thus the rectilinear or 
doublet form cures two distinct defects of the sint'le lens 
Here, as in all problems of practical optics, the result is 
relative, rather than absolute, for we almost invariably 
find that m gaining a given advantage we have to put up 
with a corresponding disadvantage ; so that the whole science 
of lens-making is a series of compromises. 
The single lens and the doublet, which is also called the 
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rectilinear or the symmetrical, are the two main types of 
which all photographic lenses may be said to be modifica- 
tions.' As the rectilinear lens consists of two single lenses, 
mounted at opposite ends of a tube, it is possible to screw 
out one of the singles and use the other. In this case the 
single lens is about double the focal length of the doublet of 
which it forms a part, so that the rectilinear can be used for 
two distinctly different purposes. If the front combination 
is used, it will have a slight tendency to " pin-cushoii " dis- 
tortion, while the back will give slight distortion of i the 
s' barrel " t5rpe. 

There is little more to say of the general construction of 
the lens, until we come to a more advanced hand-book than 
this, but there are one or two points in working that must 
be made clear. 

First is the question of focus and focal length. We saw, 
with the pin-bole, that the image was, to all intents and 
purposes, equally sharp, whether the ground-glass was three 
inches or six inches distant. In this case the rays of light 
from the object passed through a hole so small as to be 
practically a point. . With the lens it is different, as we have 
seen; for,' in order to get the image sharp, we must place 
the ground-glass at the point where the rays from the centre 
and from the sides of the lens meet, or focus (see fig. 17). 
The distance between the centre of the plate, and the 
centre of the lens when in this position, is called the focus, 
or the KOCAL length of the .lens. Though this is not a 
scientifically coirect statement, it is near enough for practical 
purposes, and is what is commonly used. It is not quite 
so easy to measure the focal length of a doublet as of a 
single lens, though for practical purposes it may be obtained 
by focussing on some distant object, and measuring the dis- 
tance from the diaphragm aperture to the ground-glass. 
Opticians do it in a different way, and speak of the equiva- 
lent FOCUS. This means the focal length that is equal to that 
of a single lens giving an image of the same size as is given 
by the doublet 

We have seen that, with a pin-hole, the distance between 
pin-hole and screen greatly affects the brilliancy of the image 
(pages 50-51). In the same way with the lens. If we have 
a lens of (say) one inch diameter, throwing an image on a 
screen eight inches distant, the image will be just four 
times as brilliant as il would be if thrown on a screen 
sixteen inches distant And as the brilliancy of the image 
directly aflects the length of exposure necessary to the 
plate, the leUlive size of the leus-opemug to its focal length 
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becomes an important factor in calculating exposure.^ It is, 
therefore, very necessary to know the size of our stops 
or diaphragms, relative to focal length, and, in order to ex- 
press this, we measure both. Dividing the focal length 
of the lens by the diameter of the opening of the stop, we 
place the result as denominator of a fraction, with/ as 
numerator. Thus a one-inch stop in an eight-inch locus 
lens is//8 while the same stop in sixteen-inch focus lens 
would be /7i6. As, using a one-inch stop, the image at six- 
teen inches distance is only one-fourth the brilliancy of that 
at eight inches distance, it requires four times the exposure; 
but stops marked with the same focal value require a similar 
exposure. Or, in other words, the exposure in each case 
is proportional to the square of the / number. For cou- 
venience the lens-makers mark the /numbers on the stops. 




Fig. 19. 



and usually arrange them so that each stop requires half the 
exposure of the next one smaller, or double the exposure of 
the next larger. They usually run //s, //n-s, //16, fj^i, &c. 

Wide Angle and Narrow Angle. As a matter ot fact all 
lenses are both wide-angle and narrow angle, as well as 
being both long and short focus at the same time. We state 
this apparent paradox because it is very necessary that the 
student should fully understand the matter, if he is to be the 
master, and not the slave of his instruments. Suppose we 
have here a lens of nine inches focus, throwing an image 
upon a half-plate (6^ x 4f inches). We should call it a 
medium-angle lens. If, however, we are only using it for a 
quarter-plate (4i x 3i inches), we should call it a narrow- 
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angle lens ; while, if we used it for a plate twelve inches by 
ten, it would be a wide-angle. On the quarter-plate it would 
be a long-focus, while on the twelve by ten it would be a 
short-focus lens. The terms wide-angle, short-focus, etc, 
are relative, not absolute ; and depend upon the focus of the 
lens in relation to the plate it is covering. The ordinary 
rectilinear lens has usually a focal length about equal to the 
diagonal of the plate it is intended to cover ; and a lens ol 
focal length appreciably longer than the diagonal of the 
plate, is called a long-focus or narrow-angle lens, for the two 
terms are interchangeable. 

From this it might seem that long-focus or short-focus 
lenses can be used indifferently and interchangeably, but 
this notion has its limits. While it is true that any nine- 
inch focus lens covering a 12 x lo plate is a wide-angle, it is 
also true that many nine-inch focus lenses will not sharply 
cover a plate of that size. A rapid rectilinear is usually 
constructed to work with a stop as large as/78; while the 
wide-angle usually has its largest stop /7ii-3 or //i6. Although 
a wide-angle lens will always cover a smaller plate than that 
for which it is intended, a narrow-angle will not always 
cover a plate much larger than that for which it is made. 
Andj although the wide-angle can always be used as a 
medium or narrow-angle on a plate smaller than that for 
which it is intended, it will not allow of such extremely 
rapid exposures as could be made with a medium, or 
narrow-angle lens. 

All other things being equal, it is better to employ a 
medium-angle than a wide-angle lens; because, with the 
latter, the images of things near the_ edge of the ground- 
glass (or sensitive plate) are in a strained or distorted per- 
spective, for the reason explained in figs. 8 and 9. If it is 
necessary to have the image of a good size, and impossible 
to get far away from the subject; it is often absolutely 
necessary to use a very wide-angle lens. 

The instructions in this chapter, if once fully graspied, 
will give a fair working knowledge of the properties of the 
lens. There are many more advanced points that must be 
left for a later book, and some of the applications will be 
treated in succeeding chapters. 



CHAPTER VIII. 

HOW TO USE THE OUTFIT. 



Riquiremettts : — One box gelatino-bromide " Ordinary " plates (cosl 
quarter plate is., whole plate 4s. 3d.) A box contains one dozen plates. 

.V) EFORE attempting to use the outfit we have described; 

I(^ it will be well to carefully examine it and try a few 
•■^-^ experiments with a view of becoming used to its 
various movements. We therefore urge the student 
to restrain his probable impatience, and postpone the actual 
exposure of a plate until he has acquired some dexterity in 
setting up his apparatus and focussmg an image upon the 
ground glass screen. He will thus ensure almost certain 
success with his first negative, and this will always be a 
matter for self-congratulation in after years. 

If the studer*. follows our advice, and buys his outfit from 
a dealer whom he knows to be reliable, he will have all the 
various movements pointed out to him and briefly explained. 
Such a practical demonstration — even if confined to a half- 
hour — will be of lasting benefit If there is no chance of 
such instruction, the student must first of all carefully over- 
haul the camera and master its intricacies for himself. As; 
we have already pointed out, all modern cameras are made 
in a portable form, and consequently fold up into small 
compass. We must first release the milled screws upon 
each side of the camera by giving them about two turns 
from right to left and then look carefully for the spring stud 
(or, perhaps, folding hooks) by which the camera is closed. 
This will usually be found upon the top edge of the camera 
near to the leather handle, tipon releasing this fastener, the 
camera will open from the centre. 

The focussing screen («.e. the ground glass) must be held 
in an upright position while the piece of polished wood' 
(which is in reality the base-board) is allowed to gently fall 
until it is at right angles to the glass screen. When it arrives 
at this position it may be clamped by means of two milled 
screws, (A. Fig. 2) which will be found one on each side of 
the upright part of the camera. 
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The camera may next be fastened to the trip9d by means 
of a brass screw (supplied with it) which passes upwards 
through the tripod head into a hole in the underneath part of 
the camera base-board. This screw should be turned "home" 
until the camera is firmly attached and immovable, then 
release the screw just enough to permit the camera to be 
swung round if required. 

The tripod legs must be fully extended' upon the ground 
(and firmly embedded therein to avoid slipping) while the 
camera is being placed in position. 

The student will now observe thatalthoughthebackof the 
camera is firmly fixed at right angles to the base-board, the 




—Closid Cattura altachtd to Tripod. Fig. !i.— Camera partly opened. 



front of the camera, which is to carry the lens, is still loose. 
This must now be brought into, position, and the manner of 
doing this varies according to the make of the camera. In 
some cameras (as in Watson's and McKellan's) the front 
closes in a somewhat similar manner to the back, and folds 
face downwards on the base-board. Fig. 2 shows this pat- 
tern before the front board is raised. The front board may 
be lifted by inserting a finger under the end farthest from 
the upright back. When it has gained an upright position it 
must be clamped by means of its milled screws. 

In some other patterns the front board will be found 
(together with the bellows) packed upright inside the upright 
back (ground glass end) of the camera. This may simply be 
grasped and pulled forward to the end of the base-board and 
clamped with two screws that will be found upon the top ot 
the front board— as . is the case in cameras of Hare's make. ' 

Whatever lens the student has chosen, it will be necessary 
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to have it fitted to the front board of the camera. In "com- 
plete sets " this is already done ; but when separate articles 
are selected, the front board of the camera is not pierced 
until required. The best plan is to ask the dealer to have 
the lens fitted to the board, and he will see that it is properly 
done. , Should the student live in a remote country, he may 
have to do the work tor himself 

If he examines the front board he will find the true centre 
is indicated by a small dent punched in it, or else by a 
small cross. He must then unscrew the lens frorh i\s flange 
(or collar) and make a hole in the front board just large 
enough to admit the rim that will be found on the inside of 
the flange. The flange, of course, is to be screwed on to the 
board. A circle (the exact size required) should be marked 
on the board, a;id then cut out with a fret-saw or in a lathe 




Fig. 3.— Camera txtendtdfor use with Long Focks Lens. 

The part of the lens collar that is to come in contact with 
the wood-work should receive a thin coating of putty, and be 
then screwed as firmly as possible to the board. "Rose- 
headed" screws are the nicest for the purpose. 

The lens collar thus becomes a permanent 'part of the 
camera, into which the lens may be screwed whenever it is 
required for use, or from which it may be removed before 
closing the camera. The extended camera, with lens in 
position ready for use, is shown in fig. 3. 

The student having several times attached the camera to 
the tripod, and removed it until he can do it readily and 
almost mechanically, may now attach the lens and take the 
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^p^atus into the open-air to learn the use of the swiiig 
back (and other movements), and try his skill at focMssing, 

Let us first examine th« plate-holders, and then adjourii 
to the dark-Tooni and load them with sensitive plates. 

We advise the student to stvtdy the plate holdojs, and 
ascertain just how they are to be t pened and closedj before 
attempting to handle mem by the^m light of thedarb-room. 
The most gietn^ally-used plate lioMer in England is known 
as the " book form " ; this is hinged* sit one end, and &e two 
^ides, when folded together, are fasten^ with brass dlips. 
At the end — opposite to the hinges^^are two pieces which 
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ej^t^id beyond the end of the holder, sufficiently far to be 
grasped between the fingers and thumb. These are the 
ends of the shutt^^ which protect the plates from light, 
until we wish to expose them in the camera. The shutters 
usually have a <dip of some kind attached near to the pro:- 
j.ecting ends, which prevents them from being accidentally 
withdrawn. Let us now find this clip and release it, apd 
then pull the shutter out as &r as it will come ; it cannot be 
entmly pulled out from tlie book farm. Now close it again, 
and test the other side; fasten the shutters again, and undo 
the other clips so that the holder opens on its hinges. Tlie 
inside holder is painted a dull black, and is provided with 
a central metel partition which (in the best makes) is also 
hinged at one end. In some holders this partition is quite 
loose, but such loose pieces are only a thorn in the flesh, am' 
should be disGouutenanced. 
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Supposing^ then, the student has purchased a holder with 
a properly hinged central partition, he will notice that it lies 
closer to one side than to the other, and that it is held in 
position by means of two small clips or " turn buttona" He 
will also notice a rebate (or^ ledge) beneath it. The sensi- 
tive plate is to rest face downwards against this rebate, and 
we advise the student to load the holder with a piece of 
plain glass of the correct size, and then fix it in place by 
, fastening over it the central hinged partition. Theif place 
another plate of glass in the rebate upon the other half of 
the holder, and close the iiolder, clamping it together upon 
the, outside. 

If the student now withdraws one of the protecting slides 
he will see the glass plate, and understand at once the en- 
tire principle. 

To complete this preliminary lesson, it only remains to 
undo the fastenings of the focussing screen, which i| (or 
should be) hinged like a door to the camera, when he> will 
notice a couple of grooves which permit him to slide the 
plate holder injo the space formerly occupied by the screen. 
This must nek^ be done a few times, pushing the plate 
holder " home^' iintil it engages with a spuing fastener (pro- 
vided on all cameras); which will hold it in position. The 
protecting slide must next be withdrawn while the'plate 
holder is still fixed to the camera. 1 

Ifthe-^tiident .now removes the lens,- and look^ into the 
c^inera through th^hole in the front board, he will see that 
the plate of glass is now expdsed upon the inside of the 
camera, immediately opposite the place to be occupied by 
thfe lens. 

The student must familiarize himself with all these move- 
ipents, and then he may replace the lens, empty the plate 
ll9jder, and load it in dead earnest with sensitive plates. 
And now, before we open the box of bromide plates, we 
rftust bear in mind that we are about to deal with a substance 
far more sensitive to lights than any we have yet handled. 
■flj;e lightest ray of white light will cause a deposit upon the' 
plates that cannot fail to injuriously affect the brilliancy of 
tjie negatives we are about. to make. Let us therefore re- 
double our ;precautions to. exclude all extraneous light, and 
l^e-rcareful that our lamp only transmits light that will not 
iupriously affect our work. The. lamp should be glazed 
wuh one sheet of ruby, glass, covered with one sheet of 
"-canary medium," or " canary,fabric "; or, if the student has 
a. preference for yellow light, Mt may be glazed with one sheet 
of yellayv glass, covered with two sheets of canary, medium ■•• 
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It is safe to handle some bromide plates by light trans- 
mitted through one sheet of yellow glass, and one sheet of 
canary medium ; but we do not advise a beginner to court 
failure by trying such experiments at too early a stage ^of 
his studies. Experiments will be interesting and helpful 
to him after he has succeeded in doing good work, and 
will then not be likely to discourage him. We shall have 
more to say about bromide plates when we deal with their 
development; in the meantime the plate holders may be 
filled with sensitive plates, which are packed in the same 
way as the lantern slide plates dealt with in a former 
chapter. ... 

The sensitive side of a bromide plate is far more easily 
determined than in the case of lantern plates, owing to its 
slightly dull appearance. The sensitive surface must be 
lightly brushed with a camel hair brush and then put (film 
downwards) into ' the holders, so that the opaque partition 
rests against the glass side; the sensitive side will then be 
towards the movable protecting slide. 

Fasten each plate-holder as you finish loading it and, 
before opening the dark-room door, be sure and shut the box 
of plates. ^ , 

Before taking a negative of any subject, we must set up the 
camera opposite to it (with the lens pointing towards it) so 
that the image falls upon the focussing screen. The camera 
must be adjusted in a level position and then the image must 
be drawn to a tocus. To do this, the student must remove 
the cap from the lens and put his face within about a foot of 
the ground glass. He must then cover both his head, and 
the camera with the focussing cloth, and hold it closely, to^ 
gether in such away as to exclude all light except that which, 
coming through the lens, appears upon the screen in the 
form of a more or less indistinct view of the scene towards' 
which the lens is directed. This image will be upside down, 
as explained in Chapter VII. _ . ' 

hi order to secure a clearly defined image it is necessary 
to move the lens farther from, ornearer to, the ground glass 
until it arrives at the position giving a true., focus. The 
studtfntwill probably fall into the common error and attempt 
to look through the ground glass in' his search for a visible 
image but in order to see it he must look upon the surface of 
the glass. It is well to try the first experiments in focussing 
with ihe. full aperture of the lens, i.e. without any "stops" or 
diaphragm ; this will help the student by admitting plenty of 
light and rendering the image more brilliant. 

Let us now suppose that the firont part of the camera 
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(canying the lens) is extended as far as it will go, without 
using the second extension which is actuated by the milled 
focussing screw. It is just possible that the lens i« too 
fer from the screen to give an im^e of coirect focus, 
so we must release the clamping screws and move- the. 
lens-board nearer to the ground glass, at the same time 
keeping the head under the focussing cloth aad closely 
observing the appearance of the image. If this does not 
become quite clear and distinct, we must return the lens 
to its original position and clamp it We must next resort 
to the milled screw and turn it towards the lens; this wU 
bring the "dolible extension" into action, and move the lens 
still farther from the focussing screen. As the image is 
gradually seen to become sharper and better defined, it must 
be watched closely until it finally begins to gQ out of focus 
again. At this stage the focussing screw must be turned id 
the opposite direction until some object in the ceiUre of &ui 
screen is at its sharpest possible focus. It will be well fisr 
the student to move the lens back and forth tiU this one pm'- 
ticutar object is absolutely sharply defined. Upon now 
turning his attention to the ntai^aal objecMis he v^ notiee 
that they are all more or less blurred, or out of focus. The 
student must now try and divide his att^tioa between the 
central object and an object in one of the mai^ins of thestseen 
while he very gradually turns the focussi^ screw first one 
way and then another: He will now observe that, by the 
time the marginal point is sharply foeussed, the central 
object is slightly blurred. He must now focus (as nearly as 
possible) an average between these points and then try the 
effect of using a "stop." Insert the stop, marked (say) //ii, 
in the place provided for it in the lens ; or, if the steps 
are not so marked, insert the one having the largest opening 
but one. Then (without disturbing it in any way) again care- 
fully examine the focussing screen. Owing to the action of 
the stop (which, of course, intercepts a certain amount of 
ligltf) the image will appear much less brilliant than befwe, 
but the general focus will be more clearly defined. The 
marginal and central objects will appear almost equally 
sharp, but the student had better try the efiect of again 
using the focussing screw. After racking the lens back 
and forth several times (letting it slightly pass the point 
of extreme definition each time) he may try the effect ofusiog 
a still smaller stop. 

By the time he has tried several experiments with each 
stop, he will note that the smaller stops reduce the lumin- 
osity of the image, while they increase its definition. Wl*en 
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werkibg with a very ismafl stop, the student will note that he 
may move the fens back and ibrth a considerable distance 
witnoQt seriously ^fedting the definition ; thus he becomes 
able to bring manual objects into locus, without disturbing 
the focus of the central ones. We do not intend to attempt 
to'-freat photography as an art — that is not within the scope 
of a simple text-book^— but we may mention here that the 
student will, in the course of his advanced Studies, find an 
enormous field for artistic expression in this power of sup» 
pressing or accentuatitig feeus,'by means of large or small 
stops. 

We want out student to learn to secure a perfectly 
fecnssed image ; when he can do that with certainty, and 
develop his negati'Ves without stains, dust specks, or 
blotches, he may wander from this book and turn towards 
artistic photogr&phy. 

We will suppose that the student has secured a sharply 
defined image upon the ground glass ; he must now 
examine the circular level which is (or shpu'Mbe)'permanently 
screwed On the top of the camera near the focussing screen, 
f the bubble is in the centre, all is well, and an exposure 
may be made. But it is extremely unlikely that the camera 
has remained absolutely level while the student has 
been expraimenting vnth it; therefore it must again be 
tevelled. If, after levelling the camera, the image is still 
in focus, we may expose a plate. First clamp the camera 
hj tightening the screw which passes through the tripod 
head, then replace the " cap " (or cover) upon the lens so 
that no light can pass through it; then unfasten the focussing 
screen and turnit back without shaking the camera. 

With the same care to avoid shaking the camera, slide the 
plate holder (numbered " i " and " 2 "), with number " i " 
towards the camera, into the grooves made to receive it. 
When it has engaged with the spring catch it should be 
covered with the focussing cloth, so that no direct sunlight 
can have access to the junction between camera and plate 
holder. With a firm movement, the protecting slide may 
now be withdrawn, and, when the camera is perfectly steady, 
the cap may be removed from the lens for sufficient time 
to properly impress the plate. With regard to the actual 
time of exposure, there is no absolute rule to gnide the be- 
ginner; all depends upon so many factors. For instance, 
we have to consider the quality of light, speed of plate 
(whether " rardinary," "rapid," or instantaneous"), size of 
stop in the lens, and the class of subject ; these are all pro- 
vided for in the commercial " exposure meters." As we de- 
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sire, the student to work under the least harrassing coar 
ditidns, we shall try to reduce these considerations to a 
minimum. First of all, therefore, we advise the use^ of an 
I' ordinary " plate, a small stop (about /./i6), an outdoor sub- 
ject, a good Tight and a full exposure. - 

We do this beeause an "ordinary" plate (being much 
slower than one of the " instantaneous " class) allows more 
latitude in exposure ; a small stop (admitting less light than 
a large one) allows, a certain amount of latitude also; while 
an outdoor subject and a good light is far easier for a be- 
ginner than anything else. We recommend a liberal ex- 
posure, simply because we do not believe it right to urge a 
beginner to attempt instantaneous work. We might just 
as well try to teach a child to run or ride a bicycle be- 
fore he can crawl on all fours. 

The frequency with which beginners attempt to do 
ra^id work is a most fruitful cause of failure and disgust, 
and we regret that so many dealers urge beginners to 
buy "shutter outfits." 

A beginner, with no knowledge of i)hotography, is 
naturally tempted with the apparent simplicity of such an 
outfit ; he need only " push the button " or " press the bulb," 
and the thing is done. Let us here offer a stern protest 
against such a mistaken idea ; a beginner should not touch 
a shutter, or have anything to do with one, until he has 
thoroughly mastered this text-book. When he has accom- 
plished that, he may turn his attention to shutter work 
with some probability of success. 

To return from this digression, 
let us suppose that all is ready for 
exposure. We will presume that 
the subject is a landscape view, 
lighted from the side with, bright 
sunlight, the stop in the lens is /./i6, 
the plate an "ordinary" one. Let 
the exposure be two seconds. In 
taking the cap from the lens, it is 
well- to gently and gradually move 
it forward until . it is almost free, 
then (without jerking, or shaking the ■ 
camera) lift the cap upwards, free from the lens and 
towards the top of the camera. 

In this way. we avoid the chance of the lens cap coming 
within the: field of the lens and obstructing the view. 
Directly the cap is free from the lens it must be moved 
completely out of the way, otherwise diffused light will 
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• penetrate into the camera and fog the plate within. The 
tens must be uncovered for only two seconds, then the 
cap must be firmly replaced, and the protecting slide 
of the plate holder again pushed in to cover the surface oi 
the plate. The plate holder may then be removed and taken 
to the darkroom for the plate to be developed ; or it may 
be kept until all the plates are exposed. The plates may 
be kept after exposure for almost any len|th . of time 
before development without deterioration. There is no 
fixed limit ; but in our own ■ experience we have kept • ex- 
posed plates in all climates for six months, without ill efiect. 
We intend to treat of the development of negatives in a 
future chapter, devoted especially to the subject; in the 
meantime we have to say a few words concerning some pro- 
bable faults in adjusting the camera, and how such faults 
may be recognised. 

In order to make these faults sufficiently conspicuous, we 
must ask the student to set up his camera opposite a rather 
high building, and focus it upon the ground glass screen. 
For this purpose (as 
we do not intend to ' 
expose a Opiate) it 
will be well to use 
the lens at its full 
opening.— w i t h o u t 
any stop— so that we 
may have a brilli- 
ant image to look at 
Now, in order to in- 
clude the entire 
building upon the 
screen it will be necessary to tilt the camera a little so that 
the lens is directed upwards, rather than exactly level 
(fig. 7). This will naturally throw the focussing screen 
(while it is clamped at right angles to the base-board) out 
of the truly upright position— as will be seen by the plumb 
line shown in the sketch. The question is: how will this 
affect the image on the screen? 

If the student will carefully examine the ground glass he 
will find that none of the upright lines are truly perpen- 
dicular, all of them are (owing to the rules of perspective) 
converging towards the top -of the building, which will be 
found at the boifom of the screen. The effect is shown in fig 8. 
^ This unsightly convergence may be eliminated by one sim- 
ple movement : the levelling of the focussing screen, which 
IS done by means of the swing back. 
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To bring it into action, we must rdease the teiisi«»i of the 
milled side screws (whtch hold the back of the camera at 
right angles to the board) and then push the top of the 
focussing screen towards the lens until the buhble of the 
level is in a central position; or a plumb line,. as shown in 
the sketch (fig. o) may be used ; this will indicate directly 
the screen is "plumb," or upright. When the screw is m 
its correct position, the Screws must again be clamped and 
theimage examined on the screen. 

The student will now observe that the upright lines are all 
perpendicular, but the. focus of the image is not equal all 
over the screen, this is because one part of the screen is 
nearer to the lens than another. , 

We can equalise this focus only by very careful adjust 
ment of the focussing screw and the use of a small stop. Wt 
advise the student to try several experiments in such focussing, 
and count the time well Speri't when he has learnt to set up 

his camera opposite 
a high building and 
focus it correctly on 
the screea within 
twenty minutes. 
When the screen is 
correctly adjusted, 
the lines of the 
building will all ap- 
pear truly upright 
on the screen, as 
, , , shown in fig. la 

It sometimes happens (though not often, unless with a 
very careless worker) that the back of the camera is set up 
;' out of plumb " in the other direction {ue. sideways) as shown 
in fig. II ; It IS best to remedy this defect by moving the 
tripod legs— which is easily done if the tripod be properly 
set up. A variety of opinion seems to exist as to the best 
way to set up the tnpod-many writers favouring the method 
of having one leg beneath the /roM/of the camera and two at 
the back. 

Although at first sight, this may seem the simplest plan, 
owing to the ease with which the student may approach tlie 
focussing screen, we cannot say we favour it at all. 

We much prefer to adjust the tripod so that on4 leg falls 
exactly beneath the centre of the focussin? screen The 
camera may then_ be almost instantaneously levelled by 

tX "^""'"^ *'^^ ^""^ '°S '"^ °°« direction or another^ 
Furthermore, we do not find it cause any inconvenience 
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ftfhatever. In fig. 1 1 we Shew the back of the camera witli 
its side adjustment out of phimb ; the dotted line shows how 
easy it may be set right by one movement ol the back leg 
of the tripod. 

Sometimes' — especially in photographing buildings — there 
appears to be too much foregFound and pot enough sky 
(fiffi. la); this may usually be remedied without usiiig the 
sWmg back. 

The simplest plan is to use the f' rising front" (as shewn 
in fig. 13), which is operated in various ways according to 
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Fig. II. 



Fig. 13- 



the make of the camera. In some the rismg front (which 
carries the lens) is clamped by screws which must be eased 
a little while the lens board is lifted upwards. The student 
should examine the image on the screen while he moves 
the lens, and note the effect. When it is raised enough 
it may again be clamped in position. , •, ^ 

When photographing high buildings, we advise the student 
to raise the lens front before tilting his camera; m this way 
he will diminish the necessity for using the swing back, and 
may possibly obviate it^altogether. 
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In some other cases — especially- in open landscape—it 
may be desirable to secure more loreCTOund than appears 
when the camera is absolutely level. In this case he may 
lower the lens front, by pushing it downwards. 

If it becomes necessary to tilt the camera (front downwards) 
he must still level the focussing screen by pulling it away 
from the lens and clamping it directly it is perpendicular. 

Remember the goldep rule : Always see that the focussing 
screen is truly perpendicular before exposing a plate. 
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STOCKING THE DARKROOM. 

.^^^ITHERTO we have mentioned only the chemicals that 

Yf were absolutely necessary to perform the simplest 
•-^ operations, and have even gone so far as to coun- 
tenance the use of ready-prepared developer. The 
reason for doing so was that the student need not burden 
himself with a lot of useless paraphernalia in case he should 
not' care to prosecute a more advanced search into the mys- 
teries of photography. 

If, however, he has been enthusiastic enough to buy a 
decent outfit, we may safely rely upon him being willing to 
fit out his workroom with a proper assortment of chemicals 
and apparatus. 

We shall give what we consider a sufficiently full list of 
materials for making negatives, and modifying them by 
various methods of after treatment, as well as for silver 
printing. When the student goes on to other methods of 
printing, he will find it necessary to add a few items to his 
collection. First of all we advise the student to reserve one 
shelfespecially for stock chemicals, and to avoid keeping any 
mixtures upon the same shelf. 

All dry chemicals should be stored in 4 oz. or 8 oz. wide- 
mouthed glass-stoppered bottles ; liquids should be kept in 
8 oz. or 10 oz. narrow-mouthed glass-stoppered bottles, 
except where otherwise stated. 

The following is a useful list : — 

Dry Chemicals. 

bi. ^, . • s. ■ d. 

■ . Hydroquinone ... ... i ounce ... r o 

, *Sodium Sulphite ... ... i lb. ... 06 

*?.SodiumThiosulphate("Hypo") 7 lbs. ... i o 

Sodiiim Hydrate (caustic soda) 4 oz. ... o 8 

Sodium Acetate ... ... 2 t;z. ... 2 

, Sodium Carbonate (washing soda) 4 oz. ... q i 

;j' Potassium Bromide ...-, i oz. ... ,02 

Potassium Cyanide ... 2 oz. ... o 6 

•Siored laa stoneware jar. t Bottles extra. 
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Dry Chemicals (continued). 



Potassium Carbonate ... 4 °^- 

Iodine ' °2- 

Mercury Bichloride ... i o^. 
•Alum (ground) ... — ' '?■ 
Potassium Ferricyanide (red prussiate 
of potash) 2 0Z- 



Liquids. 



Sulphuric Acid 
Acetic Acid... 
Hydrochloric Acid ... 
Pure Alcohol 
Methylated Alcohol ... 
Uranium Nitrate Solution 
Gold Chloride Solution 
Ammonia ... 



Apfroximale Coal\ 

n. d. 

2 

1 * 

o 4 

O 2 

o 6 



4 oz. 

4 OZ' 

4 oz. 

8 oz. 

... ■ i6 oz. 

(= 20 grs. per oz.) 

,. (=1 gr.per Oz.) 

4 0Z. 



o 
o 
o 

2 
O 

o 

2 
O 



A^,paratus, &c. 



book 
book 

00 



O 2 

2 

1 O 
O 6 

o 6 

lO 

1 3 
o 

3 
o 

2 

3 



6 
o 
8 
6 
o 



Red Litmus Paper ... 

Blue „ „ 

Filter Papers 

Glass Funnel, 6 inch... 

2 oz graduate 

40Z „ 

10 oz „ 

Minim „ ... •» 

Chemical Thermometer 

2 oz Dropping Bottle 

Scales and Weights... 

Set of Decimal Weights ... 

Granitine Porcelain Trays of various sizes. 

All the chemicals named in the foregoing list can be 
obtained from any reliable dealer in photographic supplies, 
with the exception of the solutions of gold chloride and 
uranium nitrate ; these must be prepared by the student 
Gold chloride is usually sold in hermetically sealed glass 
tubes containing 15 grams of chloride of gold and sodium; 
but the contents of most of the tubes are only equal to 7J 
grains of pure gold chloride. To make the stock gold solution 
we must put a few ounces of distilled waier in a graduate, 
and then drop in a tube of gold chloride ; crusn the tube with 
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a glass rod, stir up the mixture (which will at once become a 
bright jrellow)^ and add enough water to make 7^ ounces in all. 

Uranium nitrate (or uranyl nitpate) is, like goM chloride, 
extremely deliquescent, and soon becomes liquid if left 
exposed to air; for diis reason it is best to ke^ it as a 
staBdard stock solution of known str-ength. To make it, acM 
i-ao grains of tEranyl nitrate to iaw ounces of distilled water; 
stir until dissolved, and then make up the bulk to six ounces 
M^ distilled water. Each ounce of this solution will contain 
twenty grains of the nitrate. 

A lead-lined sk&k, such as was mentioned in Chapter IV., 
is almost a necessity in the dark room ; but, fot the con- 
venirajce of those who have mechanical ability, and prefer 
to make thcsir own fittings, we give particulars of a convenient 
sink described by Mt. F. W. Cooper in the May 1896. issue of 
The Photogram. After a few preliminary remarks as to the 
convenience of the arrangement, the writer says : 

"The following materials will be required:— 



No. 

I. Cross pieces 

3. Legs ... 

3. Stays ... 

4. Shelf ... 

5. Top bar 

6. Table top, &g 

7. Tank bottom 

8. Taak sides 

9. Lid batte^is 



Description 

2 pisces of' deal 
4 » 

4 » 

I n 

> II 

7 

2 II 

a II 

2 



in. 

3 X 

2i X 

II 

2 X 

6 X 
6 X 

3 X 

2 X 



ft. in. 

3 
2 
I 
3 
3 
I 
I 
I 
1 



Cost 
about. 
s.d. 

planed o 6 

•I I o 

II 07 

.1 04 

I. 03 

,; I 2 
08 

» P. 5 
„ 02 

... O 2 

... I 8 
... o 8 
... o 6 



03 
o I 



lib. nails, fjin,. 2in,. 3in. mixed wire (French) 

3 buckets (one a little larger than the other) 
1 yard best rubber tube, f bore 
I small f gas tap 

4 sqr ft. or4 lb. sheet lead 1 ^^^^ 
1 ft. f lead pipe ) 
J ft. 6 in. f lead gas pipe ... 
id smallest size copper tacks or zinc tacks 

The price of lead and outlet pipe is omitted because the 
best way is to take the frame, when complete, to a pluijiben 
and getliira to put a lead trough to the place made for it, and 
to fix a piece of lead pipe as shown in sketch. 

See that all the timber is sound and free fi-om large knots; 
many people have spare wood at hand that can be cut to sizes 
named and thus save the cost of purchase. 

After all the material has been cut to sizes mentioned, 
planed, and the edges made square, proceed as follows :— 
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Place the two pieces No. i on edge, not flat, parallel to 
each other and with ift. 4g-in. between the two, then nail one 
of the seven boards (No. 6) at each, end, leaving! in. over- 
lapping at front and back ; now .nail another of these, seven 
boards alongside those already fixed at each end, this will 
leave a space of ift. 6in. between the two pairs, next fix the 
two pieces (No. 8) just under the boards last mentioned, as. 
shown at A, fig. A, and nail through the side pieces; these 
form sides for the lead trough, the ends, of course, being 
formed by the cross pieces (No. i). 

Turn the frame over and nail the three boards (No. .7) 
over the hole to form bottom of tank, now fasten the two 
battens (No. 9 on .list) across the three remaining pieces 
of No. 6 lot to form a lid for the lead tank when not. in use. 
These battens should be ifin. from, the edge at each end 



mm^..,.../Mittitt.t/lcarai \^n.,»<'«/iM<»''?»" 

Fig- A. Fig. B. 

(see sketch, No. 2) so as to hold the lid in place and prevent 
its slipping backward or forward by fitting just inside tank 
at each end ; the woodwork of top is now complete. ■ 

Take the four pieces (No. 2) which form the legs and place 
them parallel on floor or bench ii|in; apart (inside measure- 
ment) and 4in from top, nail one of the four pieces (No. 3) 
across ; nail one piece of same lot across lain. from bottom 
leaving a space of 11 in. between the top edge of each Do 
the same with the other two legs— see sketch No 2 Next 
get someone to help you to place the top in position on the 
legs, the upper ends of legs should fit exactly to each end of 
the cross pieces. Put one or two nails in each corner then 
nail No. 5 across the two top side pieces, and No. 4 across 
thetWo bottom side pieces to form a shelf— the woodwork 
will now be complete. • - ^ 

Bore a hole i^in. in diameter in the righ-hand back 
corner of bottom of tank frame and then interview your 
plumber. Instruct him to make a lead tank of 41b. lead (that 
is 4lbs. to 1 sqr. foot, about '4 sqr. feet will be required) to 
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fit your frame, it should be ift. 4|in. x ift. 6iri., and 3111. deep 
outside measurement, with a ift. piece of lead pipe fin. bore 
soldered in position to pass through the i|in. hole at back ;" 
the reason for making this hole so large is to allow a little 
adjustment, and also that the lead round top of pipe can 
be pressed into it, to prevent anything from lodging 
there. When the lead is in position fasten along the top 
edges with small zinc or copper tacks about 2in. apart 
This tank may be made of tin, iron, or any other suitable 
material, but lead is by far the best, as none of the chemicals 
used in photography are likely to have any effect on it, of 
course excepting concentrated acids, which are not likely to 
be poured down the 
sink. ■ The lead tank 
complete should not cost 
more than 6s. or 7s.," but 
that all depends upon . 
the 



conscience ot the 
plumber who makes it 
The next job is to string 
or wire the shelf from 
the piece above to form 
a rack' for dishes ; thin 
galvanised Jron or cop- 
per wire is best. This 
work is easily done and 
very convenient, as the 
dishes do not contami- 
nate each other when so 
placed, and are always 
at hand when required. 
The wires should be 
about i^-in. apart eras 
broad as the dishes in 
use, fasten them in posi- 
tion, with small tacks or staples top andbottorn, or wood 
partitions may be used instead of wire if so desired. 

The water supply can be from a tap fixed above the tank, 
and the outlet can discharge on to a gulley below if the dark- 
room is permanent, but where the photographer does not 
wish to go to this expense, or where it is likely there will be 
a removal to another house now and then, a very satisfactpry 
and cheap method is to procure two buckets, one larger size 
for the waste and a smaller one to contain the water to be 
used, which is put on a'shelf above, or hung from the_ ceiling:, 
or in any position that may be convenient so that it is aboy^ 
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the head. A piece of | lead gas pipe bent as in fig. B with a 
piece ol rubber pipe attached to the required length, and a 
small tap at the end, will form an excellent water supply. 
To use— fill the bucket, place bent lead tube in position with 
the rubber tube and tap hanging over the tank, and turn tap 
on, then suck the top until water is drawn over the higheist 
point of tube, that is at top of bucket. When tap is on, the 
water will continue to flow until the bucket is completely 
empty; the lead tube must reach to the bottom of the bucket 
and have the end cut as shown in fig. B. The whole arrange- 
ment is shown complete in fig. C; it is merely a simple 
syphon, but very effective, less trouble, and costs less than 
a metal tube and tap soldered into bucket. A small rack for 
dishes should be fitted in the sink; it can easily be made out of 

7 pieces of wood, \va. x ^in. x ift. 410. 
3 „ „ iin. X iin. x gin. 

' put together as in fig, D ; this is very useful and 
keeps the bottom of dishes dry and out of the 
mixture of chemicals which are sure to accumu- 
,late in the sink when in use. When the lid is 
placed in position over the sink and a clean 
newspaper put on as a tablecloth, mounting or 
^'& ^- any other such work can be done with ease and 
comfort." 

It will be noticed that Mr. Cooper's arrangement makes 
allowance for the non-existence of a water supply, the 
suspended buckfet providing an efficient substitute. It 
will, of course, often happen that a beginner cannot secure 
the entire use of even a small room for photographic pur- 
poses, and may often have to be content with the use of a 
cupboard under the stairs. We shall, however, deal only 
with the fittings of a fair-sized apartment, leaving the occu- 
pants of smaller rooms to adapt themselves to circumstances. 
A room 12 by 10 feet in size will give ample space for a 
permanent daylight enlarging apparatus in addition to the 
development sink and the ordmary fittings of a dark room ; 
the accompanying sketch plan will give a general idea as to 
the interior fixtures. The enlarging bench should be firmly 
built of stout boards upon good substantial legs ; or, if the 
room be small, it may be arranged as a drop-table and held 
in position, when required for use, by stout brackets hinged 
to the walls. In either case it should be fitted with a good 
sized " easel " (or drawing board), provided with vertical 
and horizontal adjustments similar to those on the front 
board of a camera; and the bench itself should be marked 
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every three inches with lines at right angles to its edge, for 
convenience in estimating the sizes of enlargements. A 
drop-table (shewn in dotted lines) at one end of the room 
will be found very convenient for cutting paper or filling 
dark slides, and should be kept scrupulously clean and dry. 
The other side of the room should be fitted with a long 
bench 2 ft. 6 in. in width, having, a lead-lined sink in its 
centre. This, by preference, should be countersunk so that 
its top edge is about an inch below the surface of the bench; 
when not in actual use it can then be covered by a well-fitted 
top, which will thus provide extra bench room. The window 
just over the sink should have a sliding shutter excluding 




all light, or filling the room with white light, at will ; this 
will be a great convenience when mixing developers, &c., or 
while toning. Plenty of shelving should be placed upon 
each side of the window, and it would be advisable to reserve 
one set for chemicals and the other set for " stock solutions" 
and oddments. One broad shelf should be placed just below 
the window, right in front of the sink, for the developers and 
graduates actually in use while at work ; the centre of this 
shelf should be reserved for the lantern, which should always 
be used for development in preference to the constantly 
changing light of day. 

The fixing bath should be placed exactly beneath the smk, 
»nd the whole space occupied by the sink should be boarded 
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off from -bench to floor upon each side, so as to avoid <he 
possibility of hjpo being splashed into the adjoining spaces. 
One t)f the other spaces should be divided into racks for 
storing development and toning trays, and the other space 
should contain a well-made cupboard for storing dry plates, 
mounts, and apparatus in security against dust and damp. 
It would be conveuient to have a couple of drawers fitted 
above the cupboard, just ^beneath the top of the bench, rfor, 
storing various things (such as cutting shapes, and so on) in 
use. 

As it willTse quite possible for an amateur to use such a 
room for printing as well as development, it would be well 
to provide a spring blind of canary fabric to draw over the 
window while cutting up P.O.P. paper, or trimming prints. 
We advise a spring roller, because the blind will then be 
out of the way of splashes when not in actual use. 

A small window (about lo or 12 inches square) at one end 
of the enlarging bench, should be fitted with a series of 
" kits," or carriers, to take all sizes of plate from \ pi. up to 
10 X 8, or 12 by X 10; this, also, should have a sliding 
shutter. A reflector should be fitted outside this window at 
an angle of 45' in order to throw the light from the skyupon 
the surface of the negative undergoing enlargement. 

Should the room be large enough to permit of the enlarging 
bench being a permanent fixture, instead of on the drop-table 
principle, we should strongly advise the student lo let it 
form the top of a long cupboard or series of cupboards and 
drawers. Plenty of bench room and plenty of cupboards 
will be found most useful ; in fact the benefits of accommo- 
dation of that kind cannot be over-estimated. If it is possible 
to provide cupboards in that space, we should then reserve 
one of the lower compartments of the development bench for 
washing tanks, large bottles of stock solutions, jars of hypo, 
alum, &c. 

In addition to the articles we have named many more may 
be added, according to the inclination or purse of the students- 
some are luxuries, some mere fads, but none actually neces- 
sary for the present. 



CHAPTER X. 



DEVELOPMENT OF NEGATIVES. 



Causes and Cure of Failures. 

'yj|"S stated in a previous chapter, we prefer the hydro- 

j*H quinone developer for most subjects, and we give 

/^ herewith a slightly modified formula suited to nearly 

all classes of subject The modification consists 

merely of an extra solution forming an alternative accelerator 

for special subjects where excessive density is required. 

At this stage it will be well for the student to prepare his 
own solutions, which can easily be done if our directions be 
accurately followed. It must be remembered that specific 
directions as to the orrfer of mixing are of decided importance 
and materially affect the result. 

For instance, if a formula directs separate solutions ol 
sodium sulphite in water, and of hydroquinone in alcohol, to 
be ultimately mixed, it would be manifestly absurd to mix 
the alcohol, water, sodium sulphite, and hydroquinone in- 
discriminately together, and expect a similar result; yet such 
absurdities are ojften perpetrated, and then the author of the 
formula is blamed. 

Another point to be borne in mind is the different values 
of weights used : thanks to the absurdity of the British system, 
all chemicals are sold by avoirdupois weight (4373- grains [16 
drams] = i oz.), but photographic formulae are usually com- 
pounded by apothecaries weight (480 grains [8 drams] = i oz^ 
For this reason we give our formulae in grains (or parts) 
wherever possible, in order to avoidJ|ie possibility of error 
due to the different value of drams, ftc. Sometime, perhaps, 
we shall have established throughout the land a proper deci- 
mal system which will remove one legitimate cause of the 
ridicule directed towards us by foreigners. 

Let us now make up a stock of developer suitable for all 
classes of work. The ounces in the case of liquids are, of 
course, fluid ounces. 
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§4 iiar^ ^or^ in Photograpn^. 

A. 

Hydroquinone... 

Citric Acid 

Potassium Bromide 1.. 

Sodium Sulphite 

Alcohol 

Water, to 

Dissolve the citric acid, bromide, and sulphite together 
in about fifteen ounces of water; dissolve the hydroquinone 
in the alcohol, and then add it gradually to the other solution 
with frequent shaking ; finally, add the rest of the water to 
make the entire bulk up to twenty fluid ounces. 

B. 

Potassium Carbonate ... 1,440 grains 

Sodium Carbonate ... ... 1,440 „ 

Water, to ... ... ... 20 ounces 

C. 

Sodium Hydrate (sticks) ... i6ogra:ins 

Water, to ... ... ... 20 ounces 

D. 

' Potassium Bromide ... ... 480 grains 

Water, to ... ... ... 10 ounces 

For producing delicate negatives full of detail (having a 
correctly exposed plate) we must use equal parts of A and B. 
If we wish to secure much contrast, that isj a negative that 
will g^ve extremes of light" and shade, we must use equal 
parts of A and C. For general purposes we recommend the 
>se of carbonates as the accelerator, as in B. 
. Let us iiow suppose that we have an exposed plate ready 
for development. We must first see that we have ready a 
clean fixing bath made of 

Hypo ... ... ... 4 or 5 ounces ,' 

Water ... ... ... 20 „ I 

We must also see that the ruby lantern is in good condition, 
and that no stray white light is creeping into the develop- 
ment room. Take a clean white porcelain tray (9 ,x 7 inches 
for whole plate, or 5 X4 for J.plate) arid place it near enough 
to the lantern to be comfortably visible. .Then remove the 
exposed plate from the holder, dust it. lightly with a broad 
camel-hair brush,- and place if face, upwards in the tray. 
Mix- 1^ ounces each of A & B, and flow it in ai} even jvave 
over the plate, and then rock the tray gently in order to keep 
the solution moving over every part of the plate. Then put 
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60 drops of D into the empty graduate, and 'place it within 
easy reach. 

After the solution is seen to be evenly flowirig,'it is well 
tocOTerthe tray with a cardboard lid to protect the plate' 
from even the ruby lamp during the early' stage of develop- 
iinent; the lid may be raised occasionally to see if the image' 
is making any appearance. A visible image should appear 
within a minute if the plate has been correctly exposed; in' 
this case we may continue development with the same 
solution until finished". The chief trouble with beginners is 
the fact that they almost invariably stop development too 
soon ; remember that it is infinitely better to over develop 
than to not carry development far enough. In the. former 
case we can always reduce the density, but in the latter it is 
difficult — well-nigh impossiblie^-to remedy the deficiepfcyby 
any method of intensification. .f . 

As a general rule, it will be well to carry develbpmen'f 
until when "We look a/ the negative there appears littlfe or no 
trace of the original image ; tlhe plate should look- almost 
uniformly black except at the, extreme edges, which were 
protected by the rabbets of the'dark slide. Upon lifting the 
plate and looking through it at the ruby lamp there should 
be ponsiderable density, but the outlines of the picture 
should be visible. 

In a properly exposed plate, the highest lights (such as the 
sky) should show first, followed by the half-tones, and finally 
the shadow details ; but if the plate has been over-exposed, 
we shall see quite a different effect upon first applying the 
developer. An over-exposed plate upon being flowed with 
developer will show no sign for a few seconds; then, all at 
once, the sky will appear, followed almost immediately by 
a general "flash "of the whodeplate. Directly these signs 
appear, pour the developer again into the gradiiate (which 
contains 60 drops of D), and return it at once to the plate, 
and continue the rocking. 

In this case we must (in order tpsave the negative) carry 
development much farther than is apparently necessary, 
bearing in mind that we can alivays remedy over-develop- 
ment; we shall then have a plate from which a good nega- 
tive can be made by using a reducer, as will be explained 
■ in the next chapter. 

And now let us see what effect D has upon the developer : 
Bromide of potassium is a powerful " restrainer," and pre- 
vents the less exposed parts of the image, acquiring density 
in the same proportion' as those more exposed. If we did 
not use it the probabilities are that the shadows would 

F 
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raoidlv acauire density (of a kind), vfrhile the high lights^ 
(SIto too much 6gk action) fiave not the power of 

^^&SS IStWe r»t. to. gain densi^ ^ 
the sfme time tliat it holds the shadows in check. Thus, 
lo mSter if the plate has become fogged all over before 
^« teoiSde was used,, we can still go on developmg the 
i^e in proper proportion directly bromide is present and 
by a subsequent operation wp can remove the veil ol tog. 






A Handy Dropping Bottle. 

On the other hand, should 
no image become visible after 
two or three minutes, we must 
add water to the developer 
(about an equal bulk), and a 
few drops (about 5 per ounce) 
of Rodinal. Rodinal is a' 
ready-prepared and powerful 

developer, sold by all dealers ^^^^ j^ Negative. 

in photographic goods. 

After this addition the image will slowly develop with- 
out acquiring too much contrast. If it is not added, an 
under-exposed plate would develop into a harsh negative 
without detail in the shadows. 

In any case, when the negative is sufficiently developed, 
it should be rinsed in water, and then placed in the fixing 
bath until quite fixed. An unfixed plate has a creamy 
appearance upon the glass side ; this is due to bromide of 
silver that must be dissolved in the fixing bath. 

By-and-bye (say in 15 minutes) this white deposit will 
disappear, leaving the plate clear ; but we must leave the 
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{ilate in the fixing batb for at least five miautes. often the 
plate is apparently fixed. If we omit to do s% the plate 
vnlt contain a salt of silver that is soluble in hypo^ but mA 
in- plain water; this salt becomes yellow m dayUght, so 
lliat the negative would soon be useless. 

After well fixing the plate, it must be washed in running 
water for an hour, or else in. several changes- of clean 
water in a dish; it must then be held mm: upwards 
beneath a stream of water, and gently_ wiped with a wad of 
wet cotton wool to remove any sediment left from the 
washing water. It may then be placed to dry, the best 
position being on a shelf, glass 
side towards the wall and film 
outwards; the plate should 
stand on end with a piece of 
blotting paper beneath to pre- 
vent dirt Climbing up the ne- 
gative by' capillary attraction. 
A. capital- drying arrangement 
that we use is a series of nails 
driven in a wall, so fixed as to 
permit one end and one side of 
a negative to rest upon them, 
while a corner of the negative 
is downwards ; of course the 
plate is put with its glass side 
next the wall. | 

On no account must heat be ' 
used to dry a gelatine nega- ^ *'i| 
tive^ or the film will melt and 
leave tbeglass. 

A HBBgaJiye may, however, be ty„,hmg T»nk for Negauv,,. 
- cmjckly dried,, thus : Immerse 
ft in a tray containing enough alcohol to cover it to 
the depth of an inch. After ten minutes immersion remove it 
and stand it on edge on blotting paper. In a few minutes 
it will be surface dry, and may then be held about two feet 
from a fire ecad fanned rapidly until quite dry. The film is 
liable to melt in patches unless the fan is used. 

We will conclude this chapter with a few failures ik 

NEGATIVES ; THEIR CAUSE AND CURE. 

Foggy negatives.— These have a dirty foggy appearance 
without density or contrast Causes: OVer-exposure ; 
white light in camera or dark room ; defective ruby lamp ; 
developer contaminated with hypo; developer too warm or 
containing too much accelerator (sodium or potassium 
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carbonate or hydrate) without bromide. Remedies : Obvious 
Weak clear negatives.— If placed in contact with white 
paper, such negatives are perfectly clear in the shadows; 
general thinness of deposit. Cause : Not sufficiently deve- 
loped. Remedy : They inay be slightly improved by in- 
, tensificatioh : 'see chap. xi. • 

Too dense, with clear shadows. — Cause : Under exposurfe 
and development with an unsuitable developer. Should be 
developed with less hydroquinone (or pyrd), no bromid'e, 
and add water. ' Remedy: Re-development (see chap. xi.). 

Flat negatives, full of detail. — They look " all over alike " 
without contrast between high light and shadow ; much de- 
tail in the shadows, but no printing strength. Cause : Over- 
exposure, or correct exposure and too weak developer. 
Remedy: Intensification. 

Too much density. — Cause: Developer too strong or too 
warm. Remedy : Reduction (see chap. xi). 

Round transparent sPots.— -Cause : Air bubbles settling on 
the plate at the moment of flowing the developer. By careful 
flowing they may be avoided, or they may be removed by 
passing a piece of clean cotton wool over the surface of 
the; plate during develbpment. Remedy: Spotting (see 
chap xi). 

'Transpcirent specks, not circular. — Cause: Dust on the 
plate duriiig exposure and development. . Always keep 
the plate ■ holder free from dust, and always dust the plate 
lightly;before putting it in the holder, and before develop- 
ment. Remedy: Spotting. .. , 

Yellow negatives. — Cause: These do not occur in hydro- 
quinone development; they are due to discolored p3rro 
developer, or to insufficient' (or decomposed) sodium sul- 
phite in pyro developer. Remedy : Immersion in a clearing 
bath. - • , ■, 

Iridescent stains. — Cause: Developer too strong in alkali; 
dirty fixing bath. Remedy: Slight immersion m reducing 
bath (see chap xi) and swabbing with pad of cotton wool. ' 

Mottled appearance. — Sulphur deposited from fixing bath. 
This sometimes happens with an old fixing bath containing 
alum, or through immersing plate in alum bath, and in- 
sufficiently washing it before fixation. 

Brown patches.--'Th&s& are visible in a few days after 
fixing, and are quite brown when viewed by transmitted 
light ; if looked at on the glass side by reflected light the 
places look opalescent Cause: Insufficient fixation ; plate§ 



Development of Negatives. 



»9 



should be left in the fixing bath at least five minutes after 
all the visible creaminess has left the plate when examined 
on the glass side. Remedy: None. 

Crystallisation and fading:— The film of negative is covered 
with crystals more or less moist, and the image rapidly 
fades; the film, if touched with the tongue, has a sweet 
metallic taste. Cause : Insufficient washing after fixation. 
Remedy: Wash thoroughly. If the film shows any 
tendency to frill (or leave the plate), as it probably will, it 
must at once be immersed in twp parts of methylated spirit 
and one parfof water for fifteeii ' mitiutes, and then be again 
washed. It may then be intensified if considered necessary. 

Firie transparent lines. — Cause : .Using too stiff a brush to 
dust the ' sensitive plates.; only soF):" Camel-hair should be 
used for the purpose. 

An indistinct reversed it^age.r-An indistinct image with 
the right and left sid,es reversed from their correct position. 
Cause: Plate inseirted in 4ark slide wrong way about; 
• that is, with the glass sidie iiext to the draw-shutter, rind' the 
film inwards. Thus the negatiy.e ha(5, been taken through 
the glass. 
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THE AFTER TREATMENT OF NEGATIVES. 

^Y^ O matter how carefully a negative has been developed, 
I / occasions sometintes arise when a little after treat- 
•-■-'^ ment will prove a decided benefit. For instaHce^ let us 
suppose that a riegatiye has been correctly exposed 
but riot sufficiently developed ; it is no uncommon occur- 
rence, especially when working with a different brand ot 
plates from that generally usedr|,§9nie plates are deceptive 
in appearance during developnie'nt' ang, after all detail has 
come up, seem to be sufficiently dense for printing purposes, 
when in reality thejjf'jose jj^i^^ of their apparent vigor in 
the fixing bath. " " '" ' "'- "' 

The result is a clear plate full of detail but devoid ot 
density, such a negative as would print in a few minutes, 
but give a weakly print that would be quite incapable of 
toning to a pleasant color. 

A negative of this kind can be readily brought up to 
full printing density by after treatment called " intensifymg." 

Let us consider the principle of the action. We have 
seen that a silver print on paper is formed by various shades 
of silver deposited by the action of light, and we know that 
immersion in a bath of gold causes it to change to a purple 
color, more or less, according to the depth of the print ; this 
is commonly known as "toning" and, as previously pointed 
out, is due to the affinity between the gold in solution and 
the silver in the print. 

Intensification is somewhat analogous ; in the thin 
negative (full of detail and lacking density) we have an 
image composed of more or less silver. Now, if we put 
such a negative in a specially prepared bath, we can cause 
another metal to become deposited upon the silver in direct 
proportion to the amount of silver already there. Thus, it 
stands to reason, we add to the density of the deposit and 
give to the negative the necessary printing quality. AH the 
extra density that will generally be required can be given by 
means of mercury and silver cyanide, and in our opinion it 
is a far better method than the common plan of following the 



The After Treatment of Negatives. 91 , 

mercury with ammonia. The silver cyanide method is as 
follows: 

Mercuro-Siher-Cyanide Intensijier. 

A. — Mercury perchloride... ... ... 60 grains 

Potassium bromide ... ... ... 60 „ 

Water to ... ... ... ... 20 ozs 

E — Silver nitrate ... ... ... 120 grains 

Potassium cyanide (pure) ... ... 120 „ 

Water to ... ... ... ... 20 ozs 

The solutions must be kept in separate bottles, and should 
be made up at least a day_ before required for use, being, 
frequently shaken until_ dissolved. A sediment will be 
found in the bottle containing B, but this should not be re- 
moved. When required for use, the clear solution should be 
decanted from the sediment, and, after use, returned to the 
bottle and well shaken. 

These two solutions will, with proper care and cleanliness, 
serve to intensify many negatives, and will keep indefinitely. 
The negative before intensification must be well washed for 
at least an hour to free it from hypo, otherwise stains will be 
the inevitable result. If the negative has been_ dried, it 
must be well soaked in clean water until the gelatine film is 
swelled, and then be immersed in some of solution A con- 
tained in a clean tray ; a black vulcanite tray should be re- 
served exclusively for this solution, as the change is more 
readily observed in a black dish than a white one. After 
immersing the negative, it is necessary to gently rock the 
tray to keep the solution moving over the plate, back and 
forth. If the plate has been properly washed, a gradual 
change will take place, and the image will begin to turn 
white (due to the deposit of mercury upon the silver), so that 
it will be distinctly visible as a positive, while the black 
portions will be supplied by the vulcanite tray showing 
through the clearer parts. The action should be allowed to 
proceed until the image when viewed from the gla^s side 
appears white; the negative must then be removed and 
well washed for about twenty minutes. 

After it is washed, it must be placed in a clean porcelain 
tray, and flowed with some of solution B, applied as in 
development, and rocked in the same way. This again 
blackens the image and adds considerably to its density ; as 
Soon as the image shows no sign of whiteness upon ih& glass 
side, the action has penetrated throughout the film and is 
complete. The negative must then be once more washed 
and put away to. dry. 
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A negative is sometimes so extremely thin and ghpstly as 
to render anything but the most drastic treatment un- 
availing; in such cases (and in those only) we recommend 
the use of uranium, which changes the color of the deposit 
to red, and effectually stops the passage of light. Do not use 
it on a negative requiring but slight increase of density, 
otherwise it will yield nothing better than "soot and vyhite- 
wash " prints. 

The following is the formula : 

. ' Uranium Iniensifier. 

Uranium nitrate ... - ... ... lo grains 

Potassium ferricyanide ... ... lo „ 

Water ... ... ... ... to ounces 

When dissolved add — 

Glacial Acetic acid ... ... 4 drams 

This intensifier must be used as soon as mixed, as it will 
not keep. It is a good plan to keep the uranium nitrate in 
a solution of a known strength, say 80 grains per ounce. 

The well washed negative must be immersed in the solu- 
tion and rocked until it acquires the desired color; it changes 
rapidly from black to chocolate brown, and then on to red. 
The clear parts of the negative become yellow in this bafh, 
but a few minutes washing under a " rose " jet will remove 
the stain, and the negatives may then be dried. The color 
leaves the negatives entirely if washing be prolonged, and 
a flow of water on one particular .part, of the. negative re- 
moves the intensification firom the place, so care must be 
observed to wash evenly and/ws/ enough to clear the yellow- 
ness from the shadows. 

Very dense negatives are often caused by oyer develop- 
ment, and they are frequently so dense as to require several 
days' exposure, to sunlight, to obtain a print. This is a fault 
that is easily remedied as follows : Dissolve about thirty 
grains of potassium ferricyanide (red prussiate of potash) in 
an ounce of water, and add it to three ounces of fresh, hypo 
fixing bath of usual strength ; this forms the reducer. If the 
negative is dry, it must he well soaked in water, or in the 
fixmg bath, and then put in a, white tray and covered with 
the reducing solution. The dish must be rocked to preven]t 
uneven action, and it must be borne in mind that this 
solution acts with great rapidity.; examine the plate 
frequently, and, when nearly thin enough, remove it to a 
tray of gle^n water and wash it thoroughly. Thus it i? 
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passible to make a quick printer of a negative that was 
previously as dense as a brick wall. The action that takes 
place in the reducing bath is simply this: The. potassium 
ferricyanide becomes converted into potassium ferrocyariide, 
and the metallic silver of the image (practically unaffected 
by hypo) becomes simultaneoiisly converted into silver 
lerrocyanide, which is soluble in hypo. The hypo attacks 
the silver ferrocyanide and converts it into sodium ferro- 
cyanide and silver sodium thiosulphate. In other words: as 
fast as the insoluble silver is converted into a soluble salt, it 
is dissolved in the hypo and removed, thus effecting reduction 
of density. 

If reduction takes place too slowly, use more red prussi- 
ate ; if too fast, use less. 

A more strictly scientific method of reduction, and the 
only one that is practicable with negatives possessing" great 
contrast {i.e. great density, and a little detail in the shadows), 
is that of re-developinent. By this method we first convert 
the metallic deposit into a chloride, thus : Mix fifty grains of 
potassium bichromate in ten ounces of water and add two 
and a-half drams of hydrochloric acid. The negative nlust 
be immersed in this solution and rocked until the deposit 
becomes bleached throughout and the image looks quits 
white on the glass side. The plate must next be washed 
for lo or 15 minutes and cdvered (in daylight or otherwise) 
with a weak'developer, when the image will gradually darken ; 
the actiotj must be carefully watched, or the original density 
will be acquired. As soon as the negative appears 
sufficiently dense, the plate must be immersed in a clean 
fixing bath until the remaining white deposit of silver 
chloride (visible on the glass side) is dissolved, it must then 
be well washed. 

The advantage of this plan (especially with negatives ot 
great contrast) lies in the fact that the shadow detail (haying 
been first re-converted into metallic silver by re-devel opment) 
is not attacked in the hypo, whereas the extra density of the 
high lights (being still in the state of silver chloride) is dis- 
solved in the hypo. ' 

■ Flat foggy negatives, the result of over exposure and care- 
less development, can usually be remedied by intensification; 
but in niost cases it is advisable to first reduce them slightly 
in the ferricyanide and hypo bath iii order to remove the- 
foggy deposit from the extreme shadows. If this is not 
done, intensification rarely gives the desired contrast, owing 
to tlie fact that the foggy deposit bedornes intensified ' in 
the safne proportion as the image. 
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Another defect that will^aften be noticed is that known ad 
"halation." This is most apparent around the windows of 
interiors, and about the tops of trees and buildings where 
sky forms the background. 

This defect appears most frequently upon poor thmly- 
coated plates, and is due to the light having passed com- 
pletely through the film and thence been reflected back to 
the sensitive surface. After development it shows as a 
dense black deposit forming a halo and partly obscuring the 
objects surrounded by it. It may be removed by simple 
friction, thus : Stretch a piece of wash-leather tightty over a 
finger and moisten it with alcohol, place the perfectly dry 
negative film -upwards on a solid bed — such as a piece of 
stout plate-glass— and then rub the dense portion vigorously 
with the leather and alcohol. Use plenty of pressure and 
gradually extend the field, so as not to leave too decided a 
mark. The leather will soon become black with silver, and 
the negative correspondingly reduced ; this method is also 
useful in other cases requiring local reduction. 

The prevention of " halation " is better than its cure, and 
we advise beginners to use either " anti-halation " or thickly- 
coated plates, or, better still, an ordinary plate backed with 
caramel and burnt sienna. 

The mixture is made by mixing one part of dextrine, two 
parts of burnt sienna and three parts of caramel (burnt 
sugar) with as little water as possible to make a very stifi 
paste ; then thin it down with methylated spirits. It should^ 
not be very thin or sloppy, but about the consistency of a 
starch mountant. 

The plate is placed face downwards on clean blotting 
paper, and a little of the backing composition is applied to 
the glass side and distributed by " dabbing " with a soft pad 
of linen, or by rolling with a roller squeegee. Very little is 
required to prevent all possibility of " halation," and it is 
washed oiF easily with a damp sponge before development 

Pinholes, and other clear marks due to dust and other 
causes, should be spotted out before prints are taken from 
the negative. A mixture of moist water colors (indigo and 
vermilion) applied with the tip of a round sable pencil is the 
best thing to use for this purpose. We do not intend to 
treat of retouching in this book, as that comes more within 
the range of advanced workj and there are several books de- 
voted exclusively to the subject; all we need say is that "re- 
touching " is principally done in lead pencil upon the negative 
film, which is previously rubbed with a " medium " (or var- 
nish) in order to give it sufficient " tooth" to take the pencil 
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The Metric (Decimal) System; for all purposes. 

Weights (Used far all solids.) 

I Milligram = i-ioootti gram = 

10 Milligrams = i Centigram = 

10 Centigrams = i Decigram = 

10 Decigrams = i Gram (= the unit) = 
10 Grams = i Dekagram = 

10 Dekograms = i Hectogram = 

10 Hectograms — i Kilogram (or kilo) = 
10 Kilograms = i Myxiagram = 

10 Myriagrams i Quintal = 

10 Quintals = 1 Millier, or Tonneau = 1,000,000 .„ 

The gram is the unit of weight, and is the exact weight 01 
one cubic centimeter of distilled water. 

The metric solid measure has exact equivalents in the 
metric fluid measure ; the fluid equivalent of one gram being 
I cubic centimeter (= i 'cc.). . The cubit centimeter and the 
gram bear the same relation to each other as the English 
miniip and grain, with the additional advantage of being di- 
vided or multiplied (without possibility of complication) by 
tens, hundreds, or thousands, etc. 

Measure of Volume (Used for all fluids). 

I Milliliter (= i-kooo liter) 

10 Milliliters = i Centiliter 

10 Centiliters = i Deciliter = 100 

10 Deciliters = i Liter (= the unit) = 1,000 

10 Litres i= i Decaliter =: 10,000 

10 Decaliters = i Hectoliter = 100,000 

10 Hectoliters = i Kiloliter, or Stere = 1,000,000 



I cc' 
10 „ 



• The term " MilUliter " is rarely used ; all fluid measurements being written 
in cubic centimeters, thus— 1 C.C., 10 ex., 34 c.c., &c. 
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The liter (= i,cxx3 c.c.) is the unit of the decimal _ fluid 
measure, and weighs 1,000 grams. One c.c. equals 17 minims 
English. The metric system has been adopted by many 
nations, the English excepted. In America its use is optional, 
but is legalised by Congress. 

European formulae are expressed in grams and _ cubic 
centimeters ; these may be made up in any_ quantity by 
counting the amounts as " parts " — either grains or drams 
(apothecaries or fluid). The better plan, however, is to buy 
a set of metric weights and cubic centimeter graduates and 
mix the formulae at once without calculation or confusion. 
Without doubt, the metric system is the only one for scienti- 
fic use. 



English Weights and Measures used in Photography. 

Apothecaries Weight. 
By which photographic formulae are generally compounded. 

I grain = the unit 

20 grains = i scruple 

3 scruples = i dram . ( 60 grains) 

8 drams ^ i ounce (= 480 grains) 

12 ounces = i pound (= 5760 grains) 

The measure employed for liquids is as follows : ■ 
I minim the unit 

60 minims = i dram 
8 drams = i ounce 

20 ounces = i pint 



Avoirdupois weight, by which chemicals are sold. 
1 grain = the unit 

2711/32 grains = i dram 

16 drams = i ounce (= 437^^ grains) 
16 ounces = i pound (= 7,000 grains) 

Pyro-soda Developer. 

An excellent pyro-soda developer can be made in three 
solutions as follows; 
Pyro. r Sulphuric acid, C.P. 60 minims 

■J Water, . . 40 ounces 

(add FjTO . .480 grains 

Carbonate. / Sodium carbonate . . 6 ounces (= 2880 grs.) 

\ Water, to . . 40 ounces 

Sulphite. ( Sodium sulphite . . 6 ounces (= 2880 grs ) 

\ Water, to , . 40 ounces 
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For normal exposure take equal parts of each solution. 
For over exposures add a few dfbps per ounce often per cent' 
potassium- bromide, solution. Bear in mind the following: 
points regarding this developer. Pyro is the developer and 
does the work, sulphuric acid being simply a preservative;, 
sodium carbonate is the accelerator that forces pyro to do Hie; 
work; potassium bromide is a restrainer that prevents the 
work being done too quickly; sodium sulphite keeps the 
work clean. 

Sodium carbonate opens the pores of the gelatine and en- 
ibles the pyro to wbrk vigorously, but too much carbonate 
;auses fog and clogs up the half-tones of the negative with 
detail. Too much pjnro gives too much contrast; too little 
pyro gives a weak negative lacking contrast. Sodium 
sulphite prevents discolouration and gjves bluish-black 
negatives, too little causes yellow negativep. 

Therefore : for normal developnient of correct exposures 
use equal parts of pyro, carbonate and sulphite jbiit it 
yellowish negatives are required reduce the arnount, of 
sulphite. 

In over-exposure use pyro 2 -parts, sulphite 2 parts, carbonate 
I part, bromide (10 per cent, solution) from 10 to 30 drops per 
ounce. 

In under-exposure use pyro i part, carbonate 2 parts, sul- 
phite I part, water i part, and allow plenty of time for 
development. 

Should pyro-developed negatives be much discoloured 
after fixing and washing, they can be cleared by a few 
minutes' immersion in the following 

Clearing Bath. 

Alum .. .. I ounce (= 480 grains) 

Sulphate of iron ., 3 ounces (=^440 „ 

Water . . ... 20 ounces 

When dissolved, add slowly 

Sulphuric acid . . 120 minims 
They must then te again well washed. 



Metal Developer. 

A.--MeX.o\ 

Dissolved in water 
, Add sodium sulphite . . 
B.— Potassium carbonate 

Water . . . « 


. 154 grains 
35 ounces. 
. 1543 grains 

12 ounces 
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For normal exposures take three parts of A to one part ol 
B and add a few drops of a lo percent, solution of potassium 
bromide. 

If a very soft, delicate negative is required, use 6 parts ol 
A, I part of B, and 2 parts of water; of^course, a longer time 
must be allowed for development. 



Eikonogen and Hydroquinone Compound Developer. 

A. — Eikonogen . . . . . . 240 grains 

Hydroquinone . . , . 60 „ 

Sodium sulphite . . . . 720 „ 

Potassium bromide . . . . 8 „ 

Water, to . . . . . . 30 ounces 

The sodium sulphite should be dissolved first; the other 
ingredients may then be added and dissolved in a thin glass 
flask by heat. 

B. — Potassium carbonate .. .. 480 grains 

Water, to . . . . . . 10 ounces 

For normal exposures, use three parts of A to one of B. 



Acid Fixing Bath. 

This bath combines the following advantages; li remains 
clear after frequent use, does not discolour the negatives, 
forms no precipitate upon them, and hardens the gelatine to 
such a degree, that the negatives can be washed in warm 
water, provided they have been left in the bath a sufficient 
time. 

Prepare two solutions. 

■^•—Hyposulphite of soda .. .. 4 ounces 

£.— Water 

Sulphuric acid 

Sulphite of Sodium crystSs 

Chrome Alum 

After the ingredients are dissolved pour B solution into A 
During the winter one-half the quantity of A is 

SUFFICIENT. 

The plate should be allowed to remain in the bath five to 
ten minutes after the bromide of silver appears to be dis- 



15 

5 ounces 
30 minims 
240 grains 
180 .. 
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solved. The permanency of the negative and freedom from 
stain, as well as the hardening of the film, depends upon this. 

Wooden boxes with vertical grooves to hold a number of 
plates, will be found bothconvenientand economical for fixing. 

When the bath becomes weakened by constant use, it 
must be replaced by a new one. 



Toning' Bath for Prints. 

We recommend the following bath for prints on gelatino- 
chloride or albumenised paper. 

Stock Solution. 

Chloride of gold* .. ... 15 grains 

Acetate of soda . . . . . . 480 grains 

Water, to . . . . . . 15 ounces 

Dissolve the acetate of spda in ten ounces of water, 
then break the tubes of gold in a glass graduate and pour 
some of the solution over them, stirring up with a glass rod ; 
add this to the bottle of solution and pour some more over 
the broken tubes until all the gold is extracted ; then add 
water to make 1 5 ounces. Store this bottle away from strong 
light, and label it " Stock toning solution, gold := ,1 gr 
per oz." 

To make the toning bath, mix 

Stock toning solution . . . . i oz. 

Water . . . . . . 20 to 30 oz 

Test with blue litmus paper ; if the paper becomes red, 
the solution is acid, and must have a- little carbonate of 
soda added to it, sufficient to prevent blue litmus paper 
from becoming red : a few grains should be enough. The 
temperature of the bath should be not lower than 65" F, 
nor higher than 75° F. The bath may be used again and 
again, for months, if strengthened with stock solution before 



Combined Toning and Fixing Bath. 
This is commonly called known as " The Lazy Man's 
Bath ; " it is convenient and always ready for immediate use. 
It gives nice tones, fixes the prints at the same time, and 
necessitates no previous washing. 

*The is-gr. tubes of gold and sodium contain only ^^ grs. of gold chloiids 
unles? guaranteed on the label. 
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Prints toned in this bath are rarely, if ever, permanent; it 
is very wasteful, and we do not recommend it. It is made 
thus : 

A. — Sodium tungstate. . 

Ammonium sulphocyanide . . 
Sodium thiosulphate (hypo) . . 
Water . . 

B.— Gold Chloride * ,. 
Water . . . . 

When quite dissolved, pour solution B, a little at a time 
with constant stirring, into solution A ; more water may be 
added if the bath tones too quickly. 

This will give rich purple tones upon prints from plucky 
negatives. Prints must be deep in color, and are to be im- 
mersed without previous washing; they change to & dirty 
yellow and gradually work back again to purple. They 
must be well washed after toning. 

Some combined baths contain alum and acetate of lead ; 
but, as they are infinitely worse than the foregoing, we 
refrain from inflicting them on beginners. Lead tones are 
beautiful in the extreme while they last, but they can be 
obtained without the use and waste of gold. 

As a warning to avoid lead, we give a formula that wilt 
yield exquisite results for a time. All we ask is that a 
beginner will not try it until he has mastered the separate 
toning and fixing baths. He will then be interested in 
toning some prints with lead, and exposing them for a week 
to strong daylight and the open-air. When he sees the re- 
sult, he must recollect that we did not advise the use of the 
bath. The following is the formula : 

Lead Toning and Fixing Bath. 
Lead acetate . . . . . . 280 grains 

Hypo . . . . . . . . 4 ounces 

Water . . . . . . 20 „ 

Print deeply and do not wash before toning. 



Varnish for Negatives. 
Shellac 
Saudarac 
Camphor 

Alcohol (methylated) 
Filter before use. 


. 960 grains 
• 600 „ 

■ 10 „ 
20 ounces 



*The 15-Er. tubes of gold and sodium contain only 7^ grs. of gold chloride 
unless guavanteed on the label. 
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The negative should be made distinctly warm, but not 
hot; a pool of varnish must then be poured upon its centre, 
while the plate is held by the lower left hand corner between 
the thumb and finger. After distributing the varnish over 
the platei the surplus must be poured into a separate bottle 
kept for the purpose. The lower right hand corner should 
be held downwards on a piece of blotting paper (to absorb 
the drop that will collect there) until set. When set th" 
plate should be evenly heated until hardly bearable to the 
back of the hand, it may then be set away until cold. 



To remove varnish from a negative. 

It is sometimes necessary to remove varnish from a nega 
tive in order to modify it by intensification or reduction. 

This is best done by placing, the negative (varnish up- 
wards) in a tray and covering it with methylated alcohol, to 
each ounce of which is added about twenty drops of liquid 
ammonia. Wipe the film occasionally with a wad- of cotton 
wool and, when the varnish has apparently disappeared, 
transfer thenegative to a tray containing water and ammonia 
in the same proportions. Finally, well wash in plain 
water. 



Cold Varnish for Negatives. 

This varnish may be applied to a cold negativcj and will 
dry in a few minutes. It is sometimes sold as " crystal " 
varnish. 

Gum dammar ., , . . . 90 grains 

Benzole . . . . . . i ounce 

I'he film will not be hard enough to bear printing under 24 
hours, unless the plate be heated after the film has set. If 
made quite hot (after the varnish is set) it will be ready for 
printing when cold. 
The following is preferred by some workers : 

Amyl acqtate . , . . . . i part 

Petroleum benzine . . . . . . i „ 

Alcohol . . . . . . . . 3 parts 

Ether .. .. .. . ■ 3 ,. 

Add enough Celloidin* (or pyroxiliue) to give the desired 
consistency. 

The celloidin swells aud dissolves slowly, and requires 
frequent sliaking during several days. Filter through 
cotton before use. 



* A specially prepared Gun-cotton in the form of chips. 
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Matt, or ground-glass, Varnish. 
This is for applying to the glass side of negatives, and 
must be applied while the glass is perfectly cold, otherwise 
it will dry brilliant. It sets with a matt surface similar to 
ground-glass, very suitable for working upon with lead 
pencil. It is also useful for making focussmg screens and 
backing for window transparencies 

Gum sandarac . . . . . . 9° grains 

Gum mastic . . . . , . 20 „ 

Methylated ether . . . . . . 2 ounces 

Benzole (pure) .. .. 5 to ij „ 

The, benzole determines the nature of the grain; the 
greater the proportion, the coarser the matt surface. 



Retouching Medium. 
The following is the best formula of which we know : 

Sandarac . . , . . . 10 parts 

Camphor . . . . . . i „ 

Castor oil . . . , . , 3 „ 

Venice turpentine . . . . . . i „ 

Alcohol . . . . . . 60 „ 

Apply a little of the medium to the negative film (either 
varnished or unvarnished) by means of a piece of soft cam 
brie stretched over the finger. It should be rubbed in small 
circles until nearly dry ; in a few minutes it will be in a 
fine condition to receive black lead pencil. The pencil 
work can be fixed when finished by heating the plate. 



Dead-black Varnish. 

This is useful for many purposes, such as for coating the 
lens flange or inside woodwork of camera- 

Japanner's oil gold size .. .. i ounce 

Lampblack . . . . . . i „ 

Rub together in a mortar, or on a slab, then add — 

Turpentine _ , . , , , . 8 ounces 

Methylated spirits .. .. .. 4 drams 
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Persulphate Reducer. 

Negatives with excessive contrast (!.«., with very dense 
high lights and clear shadows) can be made to give 
harmonious prints hy the use of ammonium persulphate. 
The peculiarity of this salt in solution lies in the fact of the 
energy with which it attacks dense deposits of silver without 
aifecting light ones. If a " soot and whitewash " negative is 
immersed in a weak solution of the persulphate (about 
2 per cent.) the dense high lights will be rapidly reduced 
without loss of shadow detail. After treatment, the negative 
must be copiously and rapidly washed in running w&ter. 



Blue Tones on Bromide Paper 

Bromide prints (after fixing and washing) can be rapidly 
changed to a rich bright blue by immersion in the following 
bath : 

Ammonio-citrateof iron (ten per cent.) 5 parts. 

Potassium ferricyanide (ten per cent) . . 5 » 
Nitric acid (ten per cent.) .. .. 10 „ 

Water. . . . . . . . 100 „ 

When the desired tone is reached, the print must be 
well washed. This treatment is also suitable for lantern 
slides. 



^^ 




GLOSSARY OF TERMS. 



The following list includes the principal photographic term! 
used in the first chapters of Early Work. 

Actinic. — By " actinit light " in photography is meant the active 
rays capable of affecting a photographic dry plate; white 
light, or white light transmitted through a blue or violet 
glass, has actinic power, but red light has not. Red light is 
inactive, or " non-actinic." 

Back of Negative.— When one speaks of the "back" of a 
negative, the glass ^ide is always meant. The film side (on 
which the image is formed) is called the "front," or film side. 

Emui^ion. — A photographic emulsion is a thick, semi-fluid mass 
composed of gelatine or collodion, containing silver com- 
pounds in suspension. The emulsion, when spread on glass 
and dried, fdrlns the sensitive film of the modem dry plates. 

Face Side. — The film side of a negativ'e'is sometimes called the 
■' "face," or film side, and sometimes the "fronts" to distin- 
guish it from the back or glass side. 

Front of Negative.. — See Face Side. 

Graduate. — A graduated glass used for measuring liquids. 

Light-tight. — A common term in photography, used to indicate 
anything through which light cannot leak. Thus, if the 
chinks around the door of a dark room admit stray white 
light, it is not light-tight ; but by pasting black paper over 
the crevices the room becomes lignt-tight. The same defi- 
nition applies indiscriminately to cameras and plate boxes. 

N ON- actinic— Rays of light incapable of affecting a photographic 
plate are usually termed " non-actinic " or inactive. Red and 
yellow light are more or less non-actinic, hence their use for 
illuminating the dark room. 

Tone. — The general definition of this word in photography is 
"color." The "tone" of a silver print is formed by the 
deposition of violet gold or platinum black. The act of 
depositing precious metals upon the silver image is com- 
monly calleQ '-toning." 

Trim.— To " trim '' a print is to cut the edges true by means of a 
knife and a sheet of glass ; an untrimmed print is one with 
its edges rough and unfinished. All prints must be carefully ~ 
trimmed before they are mounted upon cardboard. 



The Photogram 

is the best photographic paper to 
take in. Articles on technical, pic- 
torial, and business photography by 
the best workers of the day, with 
many helpful hints for the beginner. 
Competitions every month — £50 in 
prizes. A specimen copy of THE 
PHOTOGRAIVI is its best recommen- 
dation, post free, 5d. 



THE PHOTOGRAM— monthly, Threepence, from 
all newsmen and photographic dealers; or 
post free from the Publishers, Dawbarn & Ward, 
Ltd., 6, Farringdon Avenue, London, E.G., 5s. 
per annum. In America, from Spon & Cham- 
berlain, 12, Cortlandt Street, New York City— 
10 cents ; per annum, $1-25c. 



The OLDEST PHOTOGRAPHIC 
PAPER, yet the Brightest and most 
Popular of all. 

The P HOTOGRAPHIC 

N EWS 



UP-TO-DATE. Periodical Competitions. 

CHATTY. r^ u u ■ 

Cash Prize. 
PRACTICAL 
INTERESTING. Silver and Bronze Medals. 



Every Friday, One Penny. 

Specimen Copy Post Free 
on Application. 



On Sale of all Newsagents, Bookstalls, etc., 
every Friday, or post free, ijd., Irom 

THE PUBLISHER, 9, Cecil Court, 

Charing Cross Road, London, W.C. 



JLo Httaln 
Success in 



PHOTOGRAPHY 



ir IS NECESSARY TO SELECT 




A Good Camera & Shutter 

AND 

Suitable Plates, Films, etc., 

BUT PRACTICALLY 

Everything Depends Upon the Lens. 



For Adaptation 
to either 



OJxD OR NKW CAMKRAS 



ROSS 



Offer to Amateur or Professional 

I Pbotograpbers an& process 

TlidOtfSetS ^ Greater Choice and 
'- a Finer Selection of 

IbiflbgClaSS XenseS than any 

LIMITED, other Manufacturer in the World, 



IMPORTANT NOTICE. 

The Zeiss and Goerz Patent Anatisgmatio Lenses are Manu- 
factured (under License) by ROSS, Ltd., at their Optical Works, 
Clapham Common, exactly to TomwLM supplied by the 
PATENTEES ; and the optical glasses and methods of construction 
are precisely similar to those employed by them, the only differ- 
ence between the respective Lenses being that the Anastigmats 
made by ROSS, Ltd., are mounted in the English style, and 
furnished with the Standard apertures of the Royal Photographic 
Society. 

f^/-^^ ^ Ltd.. 'Ill New Bond St., London, W. 
l^V-r^^,-==^ 31, Cockspur St., Charing Cross, 

Paris Branch : 35, Boulevard du Temple. Works : Clapham Common, S.W. 



EVERY THURSDAY. ONE PENNY- 



Special Prepaid Advertisement Scale. 

SITUATIONS WANTED. "1 X^- „„ Word. 

SITUATIONS VACANT. I 2 *"* ' 

^"*WANTED ^°^ ^^^^ *"* I 'Minimum Charge, 6d. 

MISCELLANEOUS. I Three Insertions at the price of two 



PROFESSIONAL ) i"" per Word. 

^^° f Minimum Charge, 6d. 

y J3 Insertions at the price of la. 



TRADE. 



SINQLE'COLUMN ADVERTISEMENTS, 3/- per inch 
If ordered for a Series, 2/6 per inch. 



The above classes of advertisements should reach 
the Offices not later than noon on Tuesdays. — 55 and 
56, Chancery Lane, London, W.C. 



" The Photographic Chrouicle '' is published every 
Thursday, and can be obtained at all Railway Bookstalls, 
aad of the Principal Newsagents and Photographic Dealers 
in London and the Provinces. 

TERMS OF SUBSCRIPTION. 

"The Photographic Chronicle " can be had by sending 
Che<]ue, Postal Ori^er, or stamps to Deaa's Publishing Co., 
Limited, 55 and 56, Chancery Lane, London, W.C, to whom 
all money payments should be made. 

For One Year, post paid to any part of Great 

Britain land Irelaad 6s. 6d. 

For Six Months, ditto, ditto 3s. 3d. 

For Three Ml nihs, ditto, ditto ... Is. 8d. 

To Colonies, America, and the Continent, Annual 

Subscription, iacluding postage Ss. 8d. 

Unused Foreign Stamps accepted in payment from abroad. 

OFFICES : 55 & 56, Chancery Lane, London, WX. 



THE 



NEW STIGMATIC F/6 



IS UNDOUBTEDLY 




THE 

BEST LENS 

FOR 

AMATEUR 
WORK, 



BECAUSE it is a Battery in itself. 

For example, the No. 2 size, eq. focus 5.3, gives 

1. A Rapid lens, /. 6, for Hand Camera Work or 

Portraiture. 

2. A Wide-Angle lens, covering whole plate at /. 16. 

3. A Single Landscape lens, 7f incites focus. 
4' A I, ,, I, lOj ,, f, 

GIVES PERFECT DEFINITION OVER A LARGE FIELD, 
WITH ABSOLUTE FREEDOM FROM ASTIGMATISM. 



Fully lUastrated Catalogrue of liOnBes and Cameras Foat Free. 



J. H. DALLMEYER, Lm 

Optical Parpafactorg, 
25 NEWMAN ST., OXFORD ST., LONDON, W. 




Photopake 

(Registered Trade Mark.) 

For Spotting and Blocking out 
Negatives and Lantern Slides. 

INVALUABLE for Spotting Out Pinholes. For block- 
ing out backgrounds. For use in combination print- 
ing. For writing titles. For painting artificial clouds, 
fancy vignetting and for * shadow effects.' For blocking 
out statuary, groups from street scenes, &c., &c. 

' Photopake * is ready for use. It is smooth as oil 
and as free from lumps. It dries quickly. It will not 
chip or crack. One coat will ensure absolute opacity. It dries without gloss. 
It can be applied to unvarnished negatives, and can be washed off under the 
tap without injury to the film. 

Price ONE SHILLING ; Post Free 1/1. 

TIXIT is a Chemically Pure Adhesive Paste always ready for use- Will keep 
good indefinitely. In large glass jars at Gd. and Is. ; post free 9d. and 
l5. ^d. Professional Photographers should write for special prices for 
TixiT in bulk. 

NIGROGENB— A Velvety Dead Black for Lens Tubes and fine metal work 
Unapproachable by anything in the market. Tins Is. ; post free Is. Irf. 

AUTOQENB— An Ideal Intensitier that will also correct soot and whitewash 
negatives to perfection. Contains no scheduled poison. Price Is. ; post 
free Is. 3d. 

RBTOUCHINa MEDIUM— The most perfect. Will hold every touch of the 
pencil from the lightest to the heaviest. Contains neither resin nor Venice 
turpentine. Ordinary hot varnishing will not affect it. Price Is.; post 
free 1^. 2rf. 

BERTHA RBTOUCHINQ POWDER— For Bromide Prints. A novel pre- 
paration to do away with the difficulty so often encountered when wishing 
to retouch Bromide Prints with Pencils, Crayons, and Water-colours-. In 
patent tins, Is. ; post free Is. 2ci. 

BERTHA TRANSPARENT CRYSTAL COLOURS-No skill required. 
These are in the most powerful crystalline form obtainable. Set ot seven 
Is Gd. I post free. Is. 7rf. 

FLEXIBLE FILM VARNISH^For flat or rollable films, or for ordinary 
glass negatives. Negatives may be immersed and then hung up to dry. 
Gives a brilliant and hard coating. Price Is. 6d. ; post free, Is. 9d. 

HALOGBNE— A Caramel Backing Paste to prevent Halation. The only 
really quick drier ; does not create dust. Collapsible tubes. Is. ; post 
free, Is 2d. 

MATT VARNISH— Plain and deep yellow. Price Is 6d. ; post free, Is. 9d, 
Pint, 6s. ; post free, 6s. Gd. 

ACID-PROOF VARNISH— The only absolute preventive of silver stains. 
Price Is. 6flf. : post free, Is. 9d. Pint, 6s. ; post free, 6s. 6d. 

KALKO BACKCIROUND PAINT— A dry powder requiring only the ad- 
dition of water. No sizing required. Five shades: Black, Brown, Dark 
Slate Grey, Cream, and white. Price Is. each ; post free, Is. 3rf. 

Many other preparations, N ew Illustrated List (if Descriptive Circulars post free 

All the above Specialties are prepared aooording to the formulae of 
Mr. W. Ethelbert Henry, and under bis direct supervision by 

THE VANGUARD MANUFACTURING CO., 

MAIDENHEAD, ENGLAND. 
Of all Leading Dealers, Please mention " Marly Work." 



WRAHEN'S "LONDON" 
INSTANTANEOUS 



/'YELLOW 
^ LABEL, 



Is a medium plate of great latitude, unequalled for 
general photography. It is suitable for all work, 
either in the studio or field, excepting only short 
shutter exposures (for such use the " LONDON " 
" SPEED " PLATE), yielding a negative possessing 
a printing quality rarely equalled and never excelled, 
rendering it as necessary to the beginner as it has 
been useful to the leading Amateurs and Professionals 
in all climates since 1877. 

AMATEURS MOUNTS FREE PER PARCEL POST 

Pocket Kodaks, 2/- 100. Nippers, 2/- 100. Brownies, 2/- 100. Plain Edge 
C.D.V.'B, 1/- 100. Plain Edge Cabinets, 2/- 100. Plain J-plates, 1/6 100. Plain 
§-plates, 2/6 100. Gold Bevel Edge C.D.V.'s, 2/- 100. G.B.B. Cabinets, il- 100. 
G3.E. i-plates,2/6100. G.B.B. J-plates, 6/-100. Midgets, plain, 1/- 100. Mid- 
gets, G.B.E., 1/6 100. Transparent Parchment Envelopes, C.D.V.'s, 7d. 100. 
Cabinets. 9d. 100. Special Slip-in J-plates, 3/6 100 ; 2/- SO. All Orders executed 
the same day as received. Photographic Goods of every kind delivered post 
free. Prices on Application. Inquiries Invited. 

EDWARD PECK, Wholesale Photographic Chemist 

The Largest Photoerapbie Mount Warehouse In the Provinces. 

"AXE BRAND" 

Photogpaphio ChemicalSf 
Pla tes and Pape rs. 

FLASHAXE (Smokeless) 
FLASH LIGHT CANDLEi 

In Sizes of 2, i, 7, 12 and 20 Seconds Exposure. 
No Lamp Rbquiekd. Resui/t Pbrfeot. 

Send Sixpence in Stamps for Sample^ post free. 
PYRAXE Axe Brand PYRO Crystals. 

Gkbat Rkduotiom in Price. 

nqv al to old Fyro, but smaller In bulk and less carriage. 

Send lOd. for i oz. Sample Bottle, post free, or apply 

through your Dealer. 





Second Edition, 

Crown 8vo5, One Shilling net. Post free, 1/2. 

Cloth, 1/6 net. Post free, 1/8. 

Photo= Ceramics 

Photography applied to the decoration of Maques, Pottety, 
and other Ceramic and Metallic surfaces. 

The Most Permanent Form of Photography. 

BY 

W. ETHEL BERT HENRY, C.E., 
Author of " Early Work in Photography,'' 

AND 

H. SNOWDEN WARD, 
Editor of "The Pbotograro." 
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FOR nODEL BNaiNEERS. 

The Model Engineer and Amateur Eleotrlolan. Contains PracUoai 
Articles, Original Working Drawings and High-oiass Illustrations on 
Model Engine Making, Lathe Work, Pattern Making, Sheet Met^ 
Working, Brass and Iron Founding, Forging, Tool-Making, Model 
Yacht Building, Model Dynamos and Motors, Electric Bells, Batteries, 
Accumulators, Telephones, Influence Machines, Electric Lighting, 
Electrical Experiments Weekly. Postage id. 
Vol. IV. Jan. to June, igoi. Postage ^d. Foreign 6d. (12 partsi ... 
Vol v., July to Dec, 1901. Postage 4d. Foreign 6d. (12 partS) ... 
Vol. VI., Jan. to June, 1502. Postage 4d. Foreign 6d. (12 parts) ... 
Vol. VII., July to Dec, 1902. Postage 4d. Foreign 6d. (12 parts) ... 
Vol. VIII., Jan to June, 1903, (26 parts) postage 5d. Foreign i/- 
Vols. I., n. and 111. are entirely out of print. 

Binding Cases for half year's parts, postage 3d. 

Reading Cases, with Strings for the Temporary Binding of Twelve Parts, 
postage 3d. 

Model Engine Conatrnotlon. By J. Alexander. Fully illustrated, and 

with 21 sheets of Working Drawmgs, Postage 4d. ... ... 10 6 

British Looomotlves. Their History, Construction, and Modem De- 
velopment. Bv C. J. Bowen Cooke. Third Edition. Revised and 
Enlarged. Fully Illustrated. Postage 4d. ... ... ... 7 6 

The Management of Small Engineering Workshops. By Arthur H. 

Barker, B.A., B. So. Postage 4d. ... ... ... ... 7 6 

Oil Engines. By A. H. Goldingham. Postage 4d.... ... ... 6 

The Application of Graphic Methods to the Design of Btraotnrei. 

By W. W. F. Pullen. Postage 4d. ... ... ... ... 6 

Heat and Heat Engines. By W. C. Popplewell. Postage 4d. ... (t Q 

The Chemistry of Materials of Engineering. By A. Humboldt 

Sexton. Postage 4d, ... ... ... ... „, 5 g 

Modern Iron Foundry Practice. Foundry Equipment, Materials 
used, and Processes followed. By Geo. R. Bale, Ass. M. Inst. C. B. 
illustrated. Postage 4d. ... ... ... ... .„ 5 

Model Tachts and Boats. Their Designhig, Making and Sailing. By 
J. du V. Grosvenor. With 118 Designs and working Drawings. 
Postage 3d. ... ... ... ... ... .~ 8 

Workshop Appliances, including descriptions of some of the Gauging 
and Measuring Instruments— Hand-Cutting Tools, Lathes, Drilung, 
Planeing, and other Machine Tools used by Engineers. By C. P. B. 
Shelley, M.I.C.E. With an additional Chapter on Milling. By R. R. 
Lister. With 325 Woodcuts. Ci o vn 8vo. Postage 3d. ... ... 5 

Lathe Work. A Practical Treatise on the Tools, Appliances, and Pro- 
cesses employed in the Art of Turning. By Paul N. Hasluok. Fifth 
Edition. Crown 8vo. Cloth. Postage 3d. ... ... „, 5 a 

The Indicator and Its Diagrams, With Chapters on Engine and 

Boiler Testing. By Chas. Day, Wh. So. Postage 3d. ... ... 4 Q 

Modern Gas and Oil Engines. By Fredk. Grover, A. M. Inst. Third 

Edition. Illustrated. Postage 5d. ... ... ... .„ k g 

Problems In Machine Design. Postage 4d. ... „, a c 

Model of Locomotive Engine, containmg Coloured Sectional Views of 

all Working Parts and mil Descriptive Matter. Postage 3d, m b 

Centrifugal Puinps, Turbines, and Water Motors. By Chas. li" 

Innes, M.A. Tliird Edition, revised and enlarged. Postage 4d. m1 4 6 



3 

Teachers' Handbook of Manaal Training Metal Work. By. J. S. 

Miller. Postage 3d ... ... ... ... ... 3 D 

Notes on the Working of Pumps ... ... ... ... 8 6 

Graphlo Methods of Engine Design. By A. H. Barker. Postage 3d. 3 6 
InJeotors : Theory, Constrnotlon, and Working. By- W. W. F. 

PuUen. Postage 3d. ... ... ... ... ... 3 6 

Turning Lathes. By}, Lukin, B.A. Postage sd. ... ... ... 3 

Bnglneerlng Estimates and Cost Aooounts. By F. G. Burton ... 3 
Model of Horizontal Steam Engine. With Variable Expansion Gear, 
Containing Coloured Sectional Views of all Working Parts and Full 
Explai^ation. Postage 2d. ... ... ... ... ... 2 6 

Workshop Makeshifts. By H. J. S. Cassal. Postage 3d. ... ... 2 6 

The Locomotive of To-day. Postage 3d. ... ... ... 2 6 

Bas and Petroleum Engines. By A. G. Elliott. Postage 3d, ... 2 6 

Ignition Dairloes for Gas and Petrol Motors. By S, R, Bottone! 

Fully illustrated. Postage 2d ... .... ... ... 2 6 

An Introduction to Machine Drawing and Design. By David Allan 
Low (Whitworth Scholar). With 97 illustrations and diagrams. 
Crown 8vo. Postage 3d. ... ... ... ... ... 2 S 

The Naval Engineer and the Command of the Sea. A Story. By 

F. G. Burton. Postage 4d.... ... ... ... ... 2 6 

Model Engine Making in Theory and Practice. By J. Pocock. Second 

Edition. With over 100 illustrations. Postage 3a. ... ... 2 B 

Motor Cycles, and How to Manage Them. By A J. Wilson. Postage 2d. 2 6 
Practical Engraving on Metal. Including Hmts on Saw-Piercing, 
Carving, Inlaying, etc. By G. A. Banner. Illustrated. Second 
Edition. Postage 2d. ... ... ... ... ... 2 6 

Metal Turning: Practical Lessons in. A Handbook for Young En- 
gineers and Amateur Mechanics. By Percival Marshall. Postage 3d. 2 

Opening Bridges. ByaGeorge Wilson. Postage 2d. ... ... 2 

Mechanical Engineering Materials. By E. C. R. Marks. Postage 3d, 1 % 
Care and Management of Stationary Steam Engines. By Charles 

Hurst. 31 illustrations. Postage 2d, ... ... ... ... 1 Q 

Screw Threads, and Methods of Producing Them. With numerous 
Tables and complete directions for using Screw-cutting Lathes. By 
Paul N. HaslucK. With 74 illustrations. Fifth Edition. Waistcoat 
Pocket size. Postage 2d. ... ... ... ... ... 1 % 

The Sheet-Metal Workers' Guide. A Practical Handbook for Tin- 
smiths, Coppersmiths, Zincworkers, etc., with 46 Diagrams, By W. 
J. E. Crane. Second Edition, Revised. Postage 3d. ... ... | % 

Engineering Workshop Practice. tO Lessons in. Postage 2d. ... f g 

Elementary Engineering. A Manual for Young Marine Engineers and 
Apprentices. In the form of Questions and Answers on Metals, 
Alloys, Strength of Materials, Construction and Management of 
Marine En^es and Boilers, Geometry, etc., etc. With an Appendix 
of Useful Tables. By John Sherren Brewer, Government Marine 
Surveyor, Hong Kong. Third Edition. Small Crown 8vo., cloth. 
Postage 2d. ... ... ... ... ... ... 1 6 

Mechanical Engineer's Pocket Book. Edited by Wm. H. Fowler. 

Postage 2d. ... ... ... ... ... ... 1 6 

Small Lathes, the Possibility of. By James Lukin, B.A. With 93 

illustrations Postage 2d. ... ... ... ... ... 1 % 

Notes on Boiler Testing. By Frederick Grover. Postage id. ... i g 

The Model Engineer's Handybook. A Practical Manual on the Con- 
struction of Model Steam Engines. With upwards of 100 illustrations. 
Postage 3d. ... ... ... ... ... ... 1 

Bent Iron Work. A Practical Manual of Instruction for Amateurs in 
the Art and Craft of Making and Ornamenting Light Articles in Imi- 
tation of the' beautiful Mediaeval and Italian Wrought Iron Work, 
By F. J. Erskine. Illustrated. Postage 2d, ... ... ... 1 p 

Repousse Work for Amateurs. By L. L. Haslope. Illustrated. 

Postage 2d. ... ... ... ... ... ... 1 Q 

Sheet Metal, Working in : Being Practical Instructions for Making ana 
Mending Small Articles in Tin, Copper, Iron, Zinc and Brass. Illus- 
trated. Third Edition. By the Rev. J. Lukin, B.A, Postage id, ... | q 



Tbe MetsI Tarner'i Handybook, A Praotical Manual foi Workers at 

the Foot Lathe. With over loo Illustrations. Postage 3d. ... t 

The Pattern Maker's Handybook. A Practical Manual on the Con- 
struction of Patterns for Founders. With upwards of 100 Illustra- 
tions. Postage 3d. ... ... ... ... .- 1 O 

The Heohanlc's Workshop Handybook. A Practical Manual on 
Mechanical Manipulation, embracmg Information on various Handi- 
oraft Processes. With Useful Notes and Memoranda. Comprising 
about 200 subjects. Postage 3d. ... ... ... ... 1 

Iba Bllde Valve, Simply Explained. By Wm. J. Tennant, A.M.I. 

Mech. E. (No. 2 Model Engineer Series). Postage id. ... ... Q S 

Model Boiler Making, A Practical Handbook on Designing, Making, 
and Testing SmaB Steam Boilers. By E. L. Pearce (No. 6 Model 
Engineer Series). Postage i^d ... ... ... 6~ 

Model Steamer Bnllding. No 12 Model Engine Series, Postage id. ... 6 

Machinery for Model Steamers. No. 13 Do. Do. Postage id. .. 6 

Simple Mechanical Working Models. How to Make and Use Them 

Postage id, ... ... ... ... ... ... 6 

Bant Ironwork. By Geo. Day and C. G. Leland. (No. 8 Useful Arts 

and Handicrafts Series). Postage id. ... ... ... 6 

Tools: Their Use and Home Manufacture. By Thomas Bolas and 

C. G. Leland. (No. 18 Useful Arts and Handicrafts Series). Postage id. B 

Metal Working Tools and Their Uses. By Percival Marshall, A.I. 

Mech.E. Postage id. ... ... ... ... ... $ 

FOR ELECTRICIANS. 

Blaotrie Wiring, Fittings, Switches and Lamps. By W. Perren 

Maycock, M.l.E.E. Second Edition. Postage 4a. ... ... 3 

Telephone Lines, and Methods of Constructing Them Overhead and 

Underground. By W. C. Owen. 265 illustrations. Postage 3d. ... 5 q 
Blaotroplating. A Practical Handbook on the Deposition of Copper, 

Silver, Nickel, Gold, Aluminium, Brass, Platinum, etc., etc. By J. 

W, Urqohart, C.E. Thkd Edition. Revised. Crown 8vo. Cloth. 

Postage 3d. ... ... ... ... ... 5 

Oalvanio Batteries. By S. R. Bottone. Postage 4d. ... ... 5 |> 

Electrical Influence Machines. By J. Gray. Postage 3d. ... ... e n 

Dlreot Current Dynamo : Dissected Model of a. With description of 

the various parts. By Arnold Philip. Postage 3d. .;. ... ^ c 

EleetriG Wiring Tables. By W. Perren Maycock, M.l.E.E. Postage id. 3 s 
Magnetism and Electricity. By Andrew Jamieson, M.Inst.C.E. 

Postage 3d. ... ... ... ... ... „, Q g 

Magnetism and Electricity (Elementary Treatise). By J. Paley 

Yorke Postage 3d. ... ... ... ... ... « j, 

Blectrioal Instrument Making for Amateurs. Sixth Edition. » 

illustrations. By S. R. Bottone. Postage 3d. ... ... .28 

Indnotion Coils. A Practical Manual for Amateur Coil Makers. By g! 

E. Bonney. With a new Chapter on Radiography, for those wishing 

to experiment with Rontgen's X Rays. With loi illustrations. 

Postage 3d. ... ... ... ... ... J - 

Blectro-notors. How Made and How Used. A Handbook for Ama- 

teurs and Practical Men. By S. R. Bottone. With 70 illustrations. 

Third Edition. Revised and Enlarged. Postage 3d. 3 

Bleotro-Plater's Handbook. A Practical Manual for Amateurs and 

Students. Second Edition. Revised and Enlarged, and an Apoendix 

on Efeotrotyphig by G. E. Bonney. Postage 3d. . an 

WiralasB Telegraphy and Hertzian Waves. By S R. Bottone 

Postage 3d. ... ... ... ... ... an 

BItstrlo Bells and ail About Them. For Practical Men. By S. R° 

Battone. Fifth Edition. Over 100 illustrations. Postage 3d. 1 A 

Th« Dynamo : How Made and Used. By S. R. Bottone. Postage id - 9 
Blactrleal Experiments. With 144 illustrations by G. E. Bonney, 2nd 

Edition. Postage 3d. ... ... ., ... 9 It 

PraGticai Electrical Measurements. An Introductory Course in 

Practical Physics for Students and Young Engmeers. By E aH 

Crapper, Lecturer in Physics and Electrical Engineermg, Sheffield 

Teahnical School. With 56 illustrations. Small Crown 8vo Cloth 

Postage 3d. „ ... —.. ... .-2 6 



■atfnetlam sad Eleotrlclty for Beginnera. By H. E. Hadley. 

Postage 3d. ... ... ... ... ... ... J 8 

Praotloal Dynamo Building for Amateora. How to wind for any out- 
put. By Frederick Walker, M.S.E., C.E., etc. With numerous 
illustrations. Third Edition. Revised and Enlarged. Cloth. 
Postage zd. ... ... ... ... ... ... 2 

Th* Amatear Electrician's Workshop, By S. R, Bottone. With 31 

illustrations. Postage zd. ... ... ... ... .„ f 6 

Blameniary Principles of Electrlo Lighting. By Alan A. Campbell 
Swinton, Associate I.E.E Third Edition. Enlarged and Revised. 
With 16 illustrations. Crown 8vo. Cloth. Postage 2d. ... ... 1 6 

Wireless Telegraphy. Popularly explained by Richard Kerr, F.S.S., 
with Preface by W. H. Preece, C.B. F.R. S. Illustrated, Postage 3d. 
Paper is. Cloth. ... ... ... ... ... ... 1 6 

Electrical Engineer Tear Book and Directory. By Fowler. Postage 3d. 1 6 

Blaotrlc Light for Coantry Houses. A Practical Handbook on the 
. - tErection and Running of Small Installations, with Particulars of the 
/ Cost of Plant and Working. Mr. J. H. Knight, Postage 2d. ... 1 

A.B.G. of Dynamo Design. By Alfred H. Avery. Cloth. Postage sd. ... 1 

How to Manage a Dynamo. By S. R. Bottone. Second Edition. Re- 
vised and Enlarged. Illustrated. Post 8vo. Cloth, pocket size. 
Postage 2d. ... ... ... ... ... ... 1 Q 

DynamoB and Electric Hotors. How to Make and Run them. By Paul 

N. Hasluck. Illustrated. Postage 2d. ... ... ... 1 

Dynamo Attendants and their Dynamos. By Alfred H. Gibbings, 

A.I.E.E. Third Edition. Postage 2d. ... ... ... i Q 

A Oolde to Electric Lighting for Householders and Amateurs. Fully 

illustrated. By S. R. Bottone. Postage 2d. ... ... ... 1 

Intensity Colls : How Hade and Used. By Dyer. i6th Edition. Post- 
age zd. ... ... ... ... ... ... ... 1 

The Practical Electrician's Packet Book. Postage zd. ... ... f 

Small Accumulators. How Made and Used. An Elementary Hand- 
book for Amateurs and Students (No. i Model Engineer Series) 
Postage id. ... ... ... ... ... ... g g 

Eleotrlo Bells and Alarms. Their. Construction, Installation, and 

Repair. By F. E. Powell (No. 3 Model Engineer Series). Postage zd. Q 6 

Telephones and Microphones. How to Make and Use Them (No. 4 

Model Engineer Series). Postage xd.... ... ... ... Q Q 

Bleotrlc Batteries. How to Make and Use Them. (No. 5 Model Engineer 

Series). Postage id. 
Simple Electrical Working Models: How to Make and Run Them. 

niustraied. (No. 8 Model Engineer Series). Postage id.... 
Small Dynamos and Motors. How to Make, T-est, and Repair. By F. 

E, Powell. Illustrated (No. 10 Model Engineer Series). ... 
Induction Colls for Amateurs. How to Make and Use. Illustrated. 

(No. II Model Engineer Series). Postage id. ... 
Small Electric Motors. By F. E. Powell. (No 14 Model Engineer 
^.JSeries.) Postage id. 

FOR WOODWORKERS. 

Vhe woodworker. Devoted to Carpentry and Joinery, Cabinet Making, 
Wood Carving, Marquetry, Inlaying, Wood furmng, Fret Working; 
and Tools and Materials. Numerous Illustrations. Twice Monthly. 
Postage id. Annual Subscription, post free, 6s.... ... ... Q 2 

Practical Designs for Wood Carving. Thirty Working Drawmgs foe 

Useful Designs. By Thomas J. Perrin Postage 3d. ... ... 3 g 

Ptaotlcal Boat Building for Amateurs. By A<uian Nelson, C. E. 
Second Edition, revised and enlarged by Dixon Kemp. Illustrated, 
Postage 3d. ... ... ... ... ... ... 2 6 

Cabinet Making for Amateurs. Fully Illustrated. Postage 3d. ... 2 6 

flablnet Maker's Guide to the Construction of Cabinet Work. Includ- 
ing* Veneering Marquetry. By Richard Bitmead. Illustrated with 
plans, sections, and Working Drawings. Postage 3d. ... ,„ 2 6 
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6 



6 

Fretwork and Marquetry. A practical Manual b; D. Dunning. lUus- 

trated. Postage 3d. ... ... ... .•• ■•- " " 



,. By Mrs. Maud Maude, with 32 
' Wm. Freeman. Cloth. Second 



Pyrotraphy or Burnt Wood Etohlng. 

^ecially Designed Illustrations by \..-. — « e 

Edition. Postage 2d. ... ... ... — , — 16 

Pranoh PoUehlnj; and Enamelling. A practical work of Instruction. 

By Richard Bitmead. Postage 2d. ... ... ... **• ■ v 

The Wood Worker's Handybook. By Paul N. Hasluck. Illustrated. 

Postage 3d. ... ... ... ... ." ••• 1 

Ihe Wood Turner'! Handybook, By Paul N. Hasluck. Illustrated. 

Postage 3d. ... ... ... ... — .■• 1 • 

Cabinet Worker's Handy Book. By Paul N. Hasluck. Postage 3d. ... 1 

Wood Carving for Amateurs. Full Instruction for. Second Editien. 

Edited by D. Dunning. Postage 2d. ... ... ... ... 1 

Wood Finishing, Staining, Varnishing, Polishing, etc. Postage 2d. 1 
■arguetry Painting for Amateurs. By E. Turck. Profusely Illustrated 

Postage 2d. ... ... ... ... ... ... 1 

Wood Carving, C, G. Leland. Postage id, ... ... ... B 

Duorated Woodwork. By Carving, Colburmg, and Wire Inlaying. C. 

G. Leland and C. E. Dawson. Postage id. ... ... ... 8 

Bonge Work and Indented Woodwork. C. G. Leland and Rev. F. C. 

Lambert. Postage id. ... ... ... ... ... 6 

Wood Engraving and Placard Cutting. C. G. Leland and Thos. Bolas. 

Postage id. ... ... ... ... ... ... B 

Pyrography and Wood Roasting. Thos. Bolas and C. G. Leland. 

Postage id. ... ... ... ... ... ... 6 

ArtiOolal Wood and Shavings in Decoration. C. G. Leland and Rev. 

F. C. Lambert. Postage id. ... ... ... ... 6 

Venetian Harquetry and Inlaying. Chas. J. Lock and C. G. Leland. 

Postage, id. ... ... ... ... ... ... 6 

Bret-outting, C. G. Leland. Postage id. ... ... ... Q 8 

Wood Turning. Rev. F. C. Lambert Postage id.... ... ... 8 

Bamboo Work, T. W. Barran. Postage id. ... ... ... 6 

Outdoor Carpentry, By S. Walter Newcomb. No. i Rural Handbooks. 

Postage Id. ... ... ... ... ... ... g 6 

Wood Joints: How tof Make and Where to; Use Them. Illustrated. 

(No. I The Woodworker Series), Postage id. ... ... ... g 

rilSCELLANEOUS, 

How to Hake and How to Mend, By an Amateur Mechanic. Illus- 
trated. Postage 4d. ... ... ... ... ... 2 6 

Bookbinding {or Amateurs, By W, }, E. Crane. 156 Engravmgs. 

Postage 3d. ... ... ... ... ... ... J c 

Ihe Magician's Handbook, By Selbit. Cloth. FuUy Illustrated. 

Postage 3d, ... ... ... ... ■ ... ... 2 6 

Blass Blowing and Working, For Amateurs, Experimentalists and 
Technicians. With coloured Frontispiece and numerous illustrations. 
By Thomas Bolas, F.C.S,, F.LC, Cloth, Postage 3d. ... ... J Q 

Experiments' wUh Vacuum Tubes. By Sir David L. Solcmons, Bart., 

M.A. 54 illustrations. Postage 2d. 
Workshop Hathematlos, By Frank Castle, M.I.C.E. In Two Parts. 
Postage 2d. ... ... ... ... ... each. 

■onnts and Frames, and How to Make Them. By Rev.T. C. Lambert, 
M.A. Postage 2d, 



Mounting and Framing Pictures, Paul N. Hasluck. Postage 2d. 

Watch Jobber's Handybook, By Paul N. Hasluck. Postage 3d, 

Ihe Clock Jobber's Handybook, By Paul N. Hasluck, Postage 3d. 

Picture Frame Making (or Amateurs, By Rev. }. Lukin, Illustrated 
Postage 2d, 
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iDDlM and BapaUlnf Pluioi. By Charles Babbington esond 

Edition. Postage ad. ... ... ... ... ..10 

Window Tleket Writing. A Pcacticle Guide bjr W. C. Scott Postage id. 1 

Window Ticket Writing, by A Writer. Postage id. ... ... S 

OMh: HowtoInveBtlt. A popular Boolt on Money Matters, BytE.i- 

perienee. Postage ad. ... ... ... ... ... 1 

What a Business Han Onglit to Know. By a Confidential Clerk. 

Postage 2d ... ... ... ... ... ..". 1 

tbi Iniuranoe Agent and Inraranoe Review. Monthly Postage id. 2 

Pnfltable Hobbies. 76 pp. Fully illustrated. Postage ad. ... ... 6 

Saiden and Gronnds, How to Lay Out and Arrange. No. a Rural 

Handbooks. Postage id. ... ... ... ... ... Q g 

Simple Bcientiflc Experiments, entertaining and instructive. (No. is 

Model Engineer Series ) Postage id. ... ... ... Q g 

MEDICAL BOOKS. 

PlBOtloal Radiography. Third Edition. The Standard Handbook 
of Instmction in the use of X-Rays. By A. W. Isenthal, F.R.P.S., 
and H. Snowden Ward (Editor of Tht Photogram). Illustrated. 
Postage 3d. ... ... ... ... ... ... 8 

The X Rays. By Arthur Thornton, M.A, Postage id. ,„ ... 6 

The Hatnral Hlneial Waters of Harrogate. By Francis William 

Smith, M.D. Postage ad. ... ... ... ... ... t 

Maternity without Suffering, By Mrs. Emma F, A, Drake, M.D. 

Postage ad. ... ... ... ... ... ... 2 

SELF ADD BEX SERIES, FOUR BHILLIHQB EACH HET. Postage 3d. 

What a Toung Boy Ought to Know. By Sylvanus StaU, D.D. 

What a Toung Han Ought to Know. „ „ 

What a Toung Husband Ought to Know. „ „ 

What a Han of <9 Ought to Know. „ „ 

What a Toung Girl Ought to Know. By Mrs. Mary Wood Allen, M.D. 

What a Toung Woman Ought to Know. „ „ 

What a Toung Wife Ought to Know. By Mrs. Emma F. A. Drake, M.D. 

What a Woman of U Ought to Know. „ „ 

FOR TOURISTS, ETC. 

■haliespeare's Town and Times. By H. Snowden Ward and Catharine 
Weed Ward, (Fellows of the Royal Photographic Society and Editors 
of Tht Photogram). Handsome Cloth, bevelled boards, gold lettered 
gold edged. Second Edition. Enlarged, and with four Photogravure 
plates. Postage 6d. ... ... ... ... „. ig g 

A few copies of the First Edition. Postage 5d. ... ... ,„ j 

the Shakespearean Guide to Stratford-on-Avon, With Chapters on 
Warwick, Kenilworth, and "The Shakespeare Country" generally. 
By H. Snowden Ward and Catharine Weed Ward, Joint Editors of 
Tn$ Photogram, and Authors of " Shakespeare's Town and Times.' 
Illustratea throughout from the drawings of W. T. Whitehead. Plan 
of the Town, Map of the District, and Eight Photo-Mechanical Plates. 
Cloth. Postage 3d. ... .. ... ... ... ^ q 

lUnitrated Guide to Leamington Spa, Warwick, Kenilworth and 
Coventry. By Bernard C. P. Walters. Illustrated throughout by 
W. T. Whitehead, and with ^lan of Leamington and Map of the 
District. Cloth. Postage 3d. ... ,„ ... ... 1 q 

Walks, Drives and Cycling Tours around Leamington Spa, 30 

Trips arranged by B. C. P. Walters, Postage id .„ ,„ y 



USEFUL ARTS AND HANDICRAFTS. 

A Berlei of Simple and Practical Booki at 8d. each net. Post Pree 7d. 

DESIGNS AND WORKING DRA WINGS art a spKial fiatnn. 

i. IntroductiDn;— Designing and Drawing. s. Wood-Carving. 3' PicJuiB 
Frames: MakiM and iJecorating. 4- Dyes, Stains, Inks, Lacquers, Var- 
nishes and Polishes. 5. Decorated Woodwork. By Carvmg, Colouring ma 
Wire Inlaying. 6. Gouge Work and Indented Woodwork. 7. WoM-En- 
graving and Hacard CutSng. 8. Bent Ironwork. 0. Pyrography and Wood- 
Roasting. 10. Stained and Leaded Glass. 11. Artificial Wood ; and Shavmgs 
In Decoration, iz. Venetian Marquetry and Inlaying. 13- Church Decoration 
(Permanent). 14. Church Decoration (Temporary). 15. Home-made Lathes. 
16. Fret-cutting. 17. Repousse and Metal Chasmg. 18. Tools : T^eir Use 
and Home Manufacture. 19. Soldering, Brazing and the Tommg of Metalfl. 
20. Wood Turning. 21. Cycle Repair and Maintenance. 22. Etchmg on Metals. 
23. Stencil Cutting. 24. First Steps in Painting. 25. Pastel and Crayon 
Drawing. 26. Stone Cutting and Polishing. 27. Home Adornment and 
Furnishing. 28. Jewellery and Trinkets, home-made. 29. China DecoratioD 
and Repair. 30. The Decoration of Fabrics. 31. Paper-work. 32. Gums, 
'Glues, Pastes, and other Adhesives. 33. Perfiunes and Cosmetics, home- 
made. 34. Glass Decoration. 35. Amateur Curating. 36. Gesso Work. 37. 
Picture and Frame Restoring. 38. Fitments for the Home. 39. Bamboo 
Work. 40. Paper Flowers. 4r. Book-binding. 42. Book-shelves and Books. 
43. Leather Work. 44. Design Laying. 45. Rustic Minor Arts: — Nature 
Printing; Natural Magic; Decorative use of Ferns, Leaves, etc. 
46. Miscellaneous Minor Arts, I. : — Bones and Horns ; Shells and Beads j 
Coral, Amber, Ivory, etc. 47. Miscellaneous Minor Arts, II. :— Stone Mosaic, 
Scagliola, Ceresa,, Nail and Scale Work, Bead Inlay and the making of 
Wooden Tankards, etc. 48. Basket Making. 49. Window Ticket Writing. 
50. Modelling in Clay and Wax, &c. 51. Sand-BIastbif , Etching, &c. 32. 
Grangerising, or extra Illustratinp. 

Vol. I., Parts 1 to 13, Vol. II., 14 to 26, Vol. III., 27 to 39, Vol. IV., 40 to 52, in 
handsome cloth bindings. Price 7s. 6d. each net, post free Ss. 

Profltable Hobblek.; 76 pages. Fully illustrated. By H. Snowden 

Ward. Postage 2d. ... .. ... ... ... 6 

THE COUNTRY HOUSE SERIES OF 
PRACTICAL HANDBOOKS. 

Bd. eaoh net. Post Free Td. 

N01 I. Outdoor Carpentry. No. 2. Garden and Ground, The Planning of. 
No. 3. Heating and Ventilation of Houses. No. 4. Utility Fowl Houses and 
Appliances. No. 5. Utility Fowls : Feeding and Management. No. G. 
Utility Fowls : Selection, Improvement and Diseases. No 7. Incubating 
and Rearing Utility Fowls. No. 8. Propagating Plants by Seeds, Cuttings, 
Layers, Grafts, Buds, &c. [Others >n preparation, 

"THE MODEL ENGINEER " SERIES. 

PRICE SIXPENCE EACH NET. Postage Id. 

No I, — Small Accumulators : How Made aud Used. 2.— The Slide Valve : Simply 
Explained. 3 —Electric Bells and Alarms. 4. — Telephones and Microphones: 
How to Make and Use Them, s — Electric Batteries : How to Make and Use 
Them. 6 — Model Boiler Making. 7. Metal Working Tools and Theii Uses. 
8.— Simple Electrical Working Models : How to Make and Use Them, g 
Simple Mechanical Working Models : How to Make and Use Them. la— 
Small Dynamos and Motors. 11.— Induction Coils for Amateurs : How to 
Make and Use Them. 12.— Model Steamer Building. 13. Machinery for 
Model Steamers. 14.— Small Electric Motors. 15.— Simple Scientific Ex- 
periments Others in preparation, 

THE WOODWORKER SERIES. 

Price 6d. each net. Postage Id. 

Nr. I— Wood Joints : How to make and where to use them. Others in preparation 



FOR PHOTOQRAPHERS. 

The Photogram. For all classes of Photographers— Amateur, Profes- 
sional, Artistic and Technical, as well as the Beginner. Articles oo 
Practical topics bv leading authorities, and many helpful hints : cur- 
rent matters in brief notes: new apparatus fully reviewed and 
criticised: replies to inquiries by post: fine printing: abundant 
illustration : j&equent supplements : prize competitions with money 

Erizes. The Photogram is still as excellent and popular as on its 
tundation in 1894. Postage 2d. Monthly ... ... ... Q ^ 

The volumes : 1894 and 1895, each 7s. 6d., post free 85. i8g6, 1897, 18981 
1899, igoo, X901, each ss., post &ee 5s. sd. 

The Prooesa Photogram and niastrator. The oldest journal specially 
devoted to Zincography and Kindred Processes (Line and Hau-tone}, 
Collotype, Woodbu^ype, Photogravure, Photo-Lithography, Tn- 
Color Work, &c., &g. Contains all the matter of The Photogram, 
with sixteen extra pages and occasional Special Supplements entirely 
devoted to Photo-mechanical reproduction processes. Annual Sul> 
scription, postficee, 8s. Postage 2d. Monthly. ... ... ... 6 

The volumes are: 1894, identical with The Photogram, 1895. ^896 and 
1897 are out of print. 1898, 1899, 1900, and xgoi, and 1902, Ts.Gd. each, 
post free 8s. 

Photograms of the Tear. A Pictorial and Literary Record of the best 
Photographic Work of the Year. Compiled by the Editors and Stafl 
of The Pnotogram. Over 100 reproductions of Exhibited and Non- 
Exhibited work. PubUshed annually in October. A few copies of '95, 
and '96, '97 and '98 are quite out of print. Postage 4d. Handsome 
Cloth, 2s. net. Paper Covers. ... ... ... ... 1 

«899, 1900, igoi, zgo2, and 1903, double the size. Postage sd. Handsome 

Cloth, 3s. net. Paper ... ... ... ... ... j Q 

A few complete sets of '95 to 'oz. Cloth Bound, price Z7s., post free 
i8s. 6d. Foreign 2is. 

Binding Caeefl for Vols of The Photogram or Process Photogram. Pos- 
tage 3d. ... ... ... ... ... ... 1 6 

Photogram Reading Cases to hold One Fart. Postage 3d. ... ... 1 v 

Photogram Reading Cases to hold Twelve Parts and with pock>°t for 

loose Supplements. Postage 3d. ... ... ... -I g 

The Photogram Folio. A Handsome Case for storing Supplements ana 

other Prints up to 64 by gj. Postage 3d. ... ... .„ -j Q 

Photo-Hlnlature Series.. Postage zjd. See page 16. ... ... 6 

Photo-Art Joarnal, Monthly on the isth. Postage 2id. ... ... Q 2 

do* do. Edition de luxe. Postage 3d. ... ... % g 

Photo News Tear Book. Published about June. Cloth is. 6d. Postage 

4d. ... ... ... ... ... ... ... 1 

The Prooesa Tear Book. See page 16. ... ... ... ... 3 g 

BLBMBNTARY BOOKS. 

Buly Work In Photography, A Text Book foe Beginners. By. W. 
Ethelbert Henry, C.E. Fully illustrated, and with a Negative and 
Positive ready for use, and a chapter on Lenses by H. Snowden 
Ward (Editor of Tht Photogram). Cloth. 3rd Edition. Postage ad. 1 

The Photographic Instructor. By J. I. Pigg, F.R.M.S., F.R.P.S. Illus- 
trated. Postage 3d. ... ... ... ... ... 1 Q 

Photography (or Soxlcea. Illustrated, Postage 3d. ... ... 1 |, 

Photography with Boll Films. By John Mcintosh. lUus. Postage 3d. 1 'Q 

flnlda to Praetloal Photography. By. T. N. Armstrong. Illustrated, 

Postage sd, ... .. ... ... ... ,.. 1 g 

Photographeri' Note Book. By Rev. F. C, Lambert. Postage zd. ... t 
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Phota<raphy for AU. By W. Jerome HarrUon, F.G.S. Illustrated. 

4th Edition. Cloth. Postage 3d. 
■hort LeHom In Pbotograpby. By G. Atdaseer. Postage sd. ... 1 

Photography in a NutlheU. By the Kernel. New and enlarged 
edition. Postage 2d. ... ... ••• ■•• "* 

Bzperlmental Photography. By Clement J. Leaper, F.C.S. io2 pp. 

cloth. Postage ad. 

Barton'! Modern Photography. By W. K. Burton. 200 pp. Postage 2d. 1 
Modern Photography for Amatenra. By. J. Eaton Fearn. Postage 2d. 1 
Blamentary Photography. By. John A. Hodges. Cloth. Postage 3d. 1 
A Praotlcal A.B.G. of Photography. By. E.J. Wall. Postage 2d. ... 1 

P.O.P. By A. Horsley Hinton. Simple instruction. Illustrated. Pos- 
tage 2d. ... ... - - — — I * 

How. to Take and Fake Photograph!. By. CUve HoUand. lUustrated. 

Postage 3d. ... ... ••• — ••• — 1 •* 

The Beginner'! flnlde to Photography. 120 pp. lUustrated. Cloth. 

Postage 2d. ... ... ... ■■. — — » 

A Onlde to Modern Photography. By Harold Baker. Cloth. Illus- 
trated. Postage id. ... ... ... .•• *.• 6 

The Camera and the Pen. By T. C. Hepworth, F.C.S. Postage id. ... 6 

Photography a! a Hobby. Postage id. ... ... ... 6 

Praotioal Amateur Photographer. By C. C. Vevers. Postage id. ... B 

Everyone's Guide to Photography. By E.J. Wall. Postage ad. ... 6 

First Steps In Photography. By J. C. H. Wallsgrove. Illustrated. 

Postage id ... ... ... ••■ '■• ... 6 

GENERAL HANDBOOKS. 

the Figures, Facts, and Formulas of Photography, and Guide to 

Their Practical Use. Cloth as. Postage ad. ... ... ... 1 

Photographic Failures : Prevention and Cure. By Schrutator of the 

Photogram, cloth 2/-. Postage 2d. ... ... ... ... 1 

How to Buy a Camera. By H. C. Shelley. Postage 2d. ... ... 1 S 

Photographic Apparatu!. Making and Repairing. Postage ad, ... 1 

Initruction In Photography. By Capt. Abney. loth edition. Revised 

and Enlarged. Cloth. Illustrated, Postage 4d. ... ... 6 O. 

A TreatUe on Photography. By Sir W. de W. Abney, K.C.B., D.C.L. 

D.Sc. loth edition, igo2. 135 illustrations. Postage 4d. Foreign 6d. 6 

Praotioal Guide to Photography. Fifth Edition. Illustrated. Postage 2d. 2 6> 

Oyolopadlo Photography. A Complete Handbook of the Terms, Pro- 
oesses, Formulse, and Appliances available for Photography, arranged 
in Cyclopsedic ^Form for ready reference. By Edward L. Wilson, 
Ph.D., Editor of " Wilson's PMiographic Magaiine," Author of "Wil- 
son's Photographies," Wilson's Quarter Century in Photography," 
" Photographic Mosaics," &c. Cloth, Bevelled Boards, Gilt Lettered, 
Gilt top. Price 12/6 net. Cloth, blue lettered. Postage ed ... 7 & 

Bnoyoloptedia of Photography. By Walter E. Woodbury Cloth. 

Postage 5d. ... ... ... ... ... .„ 7 Q 

Dictionary of Photography. By E.J. Wall, Postage 4. Foreign 7d. 7 g 

Handbook of Photographio Term!. By William Heighway. Postage ad. 2 6 

Casket of Photographio Gems. New Edition. Postage 2d. ... 1 Q, 
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NatnrRllltlo Fboto^apby. 3rd Edition. Revised, enlarged and re- 

written by Dr. P. H. Emelrson. Postage sd. ... .•■ — 5 V 

FhotoA;aphy for the Press. By the Editors of "The Photogram." 
A Book telling how to use Photography for profit. The great number 
of illustrated journals are a profitable market for photograms. This 
book touches upon many important points, which can only be dis- 
covered by long experience. A list of illustrated journals, with their 
days of publication, latest times of acceptance, and class of print pre- 
ferred, is given in an appendix. A book for amateurs and professionals 
who want to make money. Postage 2d ... ... ... 1 0- 

Oommercial Photography. (No. 48 Photo-Miniature Series). Postage 2d. 6- 

HISTORY, CHEMISTRY, OPTICS. 

Photography: Its History. Prooesses, Apparatus and Materials. 

By A. Brothers. New Edition. Postoge6d. ... ... ■■ 21 0- 

Ohamlstry for Photographers. By Charles F. Townsend, F.C.S., 
F.R.P.S. Illustrated. CONTENTS — Introduction— Chemistry 
generally and the Chemistry of the Silver Salts in particular — Chemis- 
try of the Photographic Image — Developers— Reversal— Reduction, 
Intensification, etc. — Printin£ m Silver — Printing in Salts of Iron — 
Fiiatini^ in Platintmi— The Bichromate Printing Processes— Ortho- 
ohromatism — Impurities and Substances that Alter in the^ Air — Reco- 
very of Residues — Cellulose — Resins, Varnishes, etc.— Cyclopaedic 
Index. 3rd Edition, Cloth. Postage 3d. ... ... ... 1' 

Elementary Chemistry of Photographic Chemicals. C, SarJes Ellis, 

F I.C.F.C.S. Postage 2d. ... ... ... ... ... 1 •©> 

Aetlon of Light In Photography. By Capt. Abney. Illustrated. 

Postage 3d. ... ... ... ... .. ... 3 6 

nrit Book of the Lens. By C. Welbome Piper. Postage 3d. ... 2 i 

The Lens. A Practical Guide to the Choice, Use, and Testing of Photo- 
graphic Objectives, Edited by Geo. E. Brown, F.I.C. (Joint Editor 
of The Photogram), and with a chapter by Thomas Bolas, F.I.C, 
Postage 3d. ... ... ... ... ... ... 2 & 

Lens Work (or Amatears. By Henry Orford, Profusely illustrated. 

Cloth, Postage 3d, ... ... ... ... ... 3 

Photographic Lenses. How to Choose and How to Use. By John 

A. Hodges, Illustrated. Cloth, Postage 2}d. ... ... ... 2 

Photographic Lenses. A simple treatise by Conrad Beck and Herbert 

Andrews. 2nd Edition. Postage 3^. ... ... ... 1 ^0* 

Photographic Optica. By Otto Lummer. Translated by Silvanus P. 

Ihompson. Postage 4d, ... ... ... ... ... 6 

Photographic Optics, a Treatise on. By R. S. Cole. Illustrated, 

Cloth, Postage 4d, ... ... ... ... ... S ft 

The Optics of Photography and Photographic Lenses. By J, Traill 

Taylor, Many Diagrams. Cloth, Postage 3d, ... ... 3 6 

OptlOS (or Photographers. By W, K, Burton, Illustrated, Postage 2d, 1 (|. 

Uemantary Telephotography. By Ernest Marriage. Illustrated. 

Postage 4d. ... ... ... ... ... ... 3 6> 

Tablei of GoQjngate Fool. For the Users of Photographic Lenses. 

Compiled and Explained by J. R. Gotz, F.R.P.S. 2nd Edition. 

Postage id. ... ... ... ... ... ... ft 

The Camera and Its Appurtenances. By H. J. Masse. Postage id. Q 8 
Itenopalc or Pinhole Photography. With exposures and other 
Tables. By Frederick Wm. Mills, F,R,M.S., and Archibald C, 
Ponton, Illustrated, Cloth, 1/6. Postage 2d. Paper ... ... 1 Q 

Tha Photogram Lena-Testing Chart. Large Size (20 by 30) on heavy 
surfaced paper. An invaluable test-object for anyone who wishes to 
compare the performance of various Lenses. This Chart is four 
times the size of the one given with the January (1897) issue of the 
Photogram, and is on superior paper, Post free, m Roll, 1/3 ... -| ^ 
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eXPOSURB, LANDSGAPB WORK, SNAP- 
SMOTTINQ, ARCHITECTURE, PORTRAITURE,4o. 

The Photographer'i Exposure Book and Tables. CompUed by F. 

W. MilE. znd Edition. With Pencil. Postage id. ... ... 1 O 

The Photographer's Systematic Exposure Book. Postage id. ... 1 

Wheeler's Exposure Register and Tables. i6th Edition. Postage id. 1 
The Amateur Photographer's Ready Reckoner. Being Exposure 

Tables by Viae. Second Edition. Postage id. ... ... •.. 1 ■ 

Peerless Exposure Notebook. Edited by George E. Brown, F.I.C., 

(Joint Editor of The Photogram.) Postage id. ... ... ... 1 D 

Photography by Rule. By J Sterry. Postage zd. ... ... 1 

Picture Making by Photography. By H. P. Robinson. Cloth. 

Postage 3d. ... ... ... -.. •■• ..- 2 6 

irt Photography. By H. P. Robinson. Full page plates. Cloth. 

Postage 2d. ... ... ... .•• ... ... 1 

Practical Essays on Art. By John Burnet, i. Composition. 2. 
Light and Shade. 3. The Education of the Eye. Profusely Illus- 
trated. Cloth. ' Postage 4d. ... ... ... ... 2 6 

Pictorial Effect In Photography. By ,H. P. Robinson. Illustrated. 

Cloth. Postage 3d. ... ... ... ... - 3 6 

lietters on Landscape Photography. By H P. Robmson. Illustrated. 

Postage id. ... ... ... ... ... ... 1 

Studies In Photography. By John Andrews, B.A. Collotype Illustra- 
tions. Cloth, Postage 3d. ... ... ... ... ... 3 

Practical Pictorial Photography. Part I. By A. Horsley Hinton. 

Illustrated. Postage 2d. ... ... ... ... ... "f 

Do. do. do. Part II, Postage 2d. ... ... 1 Q 

Do. do. do. The two parts combined, in Hand- 
some Cloth, Gilt lettered- Postage 3d. ... ... ... 2 6 

Photography Outdoors. No, 4 Photo-Miniature Series. Postage i^d. 6 

Hand Camera Photography, By Walter Kilbey. Fully illustrated. 

Cloth 2s. Postage 2d. ... ... ... ... .,, | Q 

The Hand Camera and How to Use It. By W, D, Welford, Postage 2d. 1 

Hand Camera Work. (No. 3 Photo-Miniature Series), Postage ijd, ... 8 

Drop Shutter Photography. By F, W. Pilditch, Illustrated. Postage id. 6 

Instantaneous Photography. By Capt. W. de W. Abney. Illustrated. 

Postage 2d. ... .,. ... ... .,. ,„ | Q 

Photography and Architecture. By E, MacDowel Kosgrove, M,D„ 

F R.C.P.S. Postage id, ... ... .„ ,., ... 6 

Exterior and Interior Photography. By Frederick Wm. Mills, 
F.R.M.S. CONTENTS— Apparatus— Light and Colour— Exposures 
of Interiors — Exposures of Exteriors — Development — Intensification 
of Negatives, etc.— The Platinotype Processes— Bromide Printine— 
Autotype Printing — Printmg on Gelatino-Chloride Paper — Mountmg 
Prints— Appendix. Illustrated. Postage 3d, ... ... ... 3 g 

Architectural Photography. By C. A. T, Middleton. Postage 2d. ... 1 Q 

Indoor Photography. By Bertha M. Lothrop, Postage id. ,„ g g 

The Studio and What to Do In It. By H, P. Robinson. Cloth. 

Illustrated. Postage 3d, ... ... ,., ... ... 9 e 

the Photographlo Studio. A guide to its construction, eto. By T 

J BolaS, Postage 3d. ... .„ ... .„ __| a n 
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The Li|{tatlntf In Photo^aphic Stadios. By P. C. Duchocbois. Re- 
vised, with additional matter by W. Ethelbert Henry, C.E. Postage i^d. 

Artlltlc Lighting. By James Znglis. Postage 2d.... 
Portraiture for Amateurs, without a Studio. Part I. Technical Pos- 
tage ad. 
Pa»tn. Pictorial. Postage 2d. 
With two parts combined in handsome cloth. Postage 3d. 

The Pose In Portraiture. No 2 Photo Miniature. Postage id. 
Photography at Home. No 8 Photo Miniature Series. Postage i^d. ... 
Home Portraiture. By Richard Penlake. Postage 3d. 
BiomentB of Stereoscopic Photography. By C. F. Seymour Rothwell. 

Postage id.- 
Btereoeooplc Photography. No 5 Photo Miniature Series. Postage i^. 
Btereofloope and Btereoscoplc Photography. From the French oi F. 

Drouin. Fully illustrated. Cloth. Postage 3d. 
Practical Photo- Micrography. By Andrew Pringle. New Edition, 

Postage 4d. 
Photo-Hlcrography. By J. H. Jennings. With a chapter on preparing 

Bacteria, by Dr. R. L. Maddox. Pdstage 3d. ... 
The A.B.C. of Photo-Hlcrography. A practical handbook for beginners. 

By W. H. Wamsley, F.R.M.S., F.A.A.A.S. 135 pages. Illustrated. 

Postage 3d 

Manipulations of the Microscope. By Edward Bausch. Postage 3d. 

THE NEQATIVE. 

DeveloperB and Development. By Geo. E. Brown, F.I.C. (Joint 
Editor of r/w PAoto|?ram). Cloth. Postage 2d. 

Developers and Development. No. xi Photo Miniature. Postage i^. 

Negative Making. By Capt. W. de W. Abney, F.R.S. Postage 2d. ... 

Photography with Emulsions. By Capt. W. de W. Abney, F.R.S. 
Postage 3d. 

Orthochromatlc Photography. No. 6 Photo Miniature. Postage ijd. 

The Dark Room, and Us Equipment. By H. J. Masse. Postage id. 

Finishing the Negative. A handbuok of Processes coming between 
developing and printing. It treats with great clearness on tne drying, 
clearing and hardening of negatives : what to do with negatives which 
are too thin or too dense, or which are under or over exposed : how 
to make hard negatives print soft, and vice versa: how to varnish 
negatives and films : bow to strip them from glass or paper, and 
transfer them to other supports : how to re-touch portrait negatives ; 
how to improve printing quality technically and artistically : how to 
spot and block out negatives : how to repair cracks or fractures : how 
to title negatives. A most valuable and complete book explaining 
many difficulties, and emphasising its precept and practice in many 
illustrations. Edited by George E. Brown (Joint Editor of The 
Photogram). 160 pages. Demy 8vo. Cloth. Postage 3d. ... 2 6 

The Perfect Negative. By Rev. F. C. Lambert. Postage 2d. ... 1 Q. 

Wet Collodion Photography. By Chas. W, Gamble. Illustrated 

Postage 2d. ... ... ... ... ... ... \ Q 

Art of Retouching Negatives, and Finishing and Colouring Photo- 
grams. By Robert Johnson. 11 Plates. Postage 4d, ... '20 
&rt of Retouching. By J. Hubert. Cloth. Postage 2d. ... ... | g 

Praotleal Retouching. Including directions for the After-treatment ol 
the Negative generally. By Drink water Butt, F.R.P.S, Illustrated. 
Postage 2d. ... ... ... ... ... ... f Q 

Betonohlng Negatives and Prints. No. 12 Photo Miniature. Poftage 

i4d 6. 
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PRINTINQ PROM THE NEGATIVE. 

Art and Practice of Silver Prlntlnj. By H. P. Robinson and Capt. 

W. de W. Abney. Illustrated. Postage 2d. ... ... ••• a b 

natlnotype : Its Preparation and Manipulation. By Capt. Abney 

and Lyonel Clark. Postage 3d. ... ... — ••■ 2 a 

Platinum Toning. By Lyonel Clark. Cloth. Postage sd. ... ... 1 

Vlatlnotype Printing. By A. Horsley Hinton. Cloth. Postage id. ... 1 

Platinotype Processes. No. 7 Photo Miniature. Postage ijd, ... 6 

The Gum Bichromate Process. By W. J. Warren. Illustrated. 

Postage 2d. ... ... ... .•• ••• ••■ 1 

Photo-Aquatint, or Qnm-Blchromate Process. By A. Maskell and 

R. Demachy. Postage 2d. ... ... ... ••■ ... 1 

&.B.C. Oulde to Jlutotype Permanent Photography, By J. R. Sawyer. 

With Autotype Frontispiece. Cloth. Postage 3d. ... ... 2 6 

Carbon Printing. By E. J. Wall, F.R.P.S. Illustrated. Postage ad. ... 1 Q 

Bromide Printing, By F. C. Lambert, M,A, Postage 2d, ... ... 1 

^Ferric and Hellographic Processes. By G. E. Brown, F.I.C. (Joint 
Editor of The Phoiogram). A handbook of printing with iron salts 
for photographers and engineers. How to reproduce tracings and 
drawings in white lines on blue ground — blue lines, black lines, or 
brown lines on a white ground. Arranging a blue printing bouse. 
Making the sensitive papers. Six actual specimens are included, 
• No other book handles this subject so thoroughly and practically. 
Postage 3d. 

Photographic Reproduction Processes, By P. C. Duchochois. A 
treatise on Photographic Impressions without silver salts. Postage 3d. 

The Blue Print with Variations, No. 10 Photo Miniature Series. 
Postage 1^, 

Popular Photographic Printing Processes, By Hector Maclean. 
Illustrated, Cloth Bound. Postage 3d. 

Art of Photographic Painting, By A. H. Bool. Cloth. Postage iJd. 
GnamelUng and Retouching, By P. Piqueppe. Cloth. Postage 2d. 
'Kallltype Process, (No. 47 Photo-Miniature Series). Postage iJd. 
Photographic Coloarlst. By J. W. Neville. Cioth. Postage id. 
Photo-Ceramics. Photography applied to the decoration of Plaques, 
Pottery, and other Ceranuc and Metallic Surfaces. Practical mreo- 
is for a very fascinating department of photographic work. By 
Ethelbert Henry, C.E., and H. Snowden Ward. Cloth is. 6d. 
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tions : 

W, E ... 

Postage 2d. Paper ... .„ .„ ,„ ,., -I q 

LANTERN HANDBOOKS. 

How to Make Lantern Slides, Second Edition. By S. L. Coulthurst. 
With Additional Matter by Geo. E. Brown (Joint Editor of Tht 
Photogram). This book contains full and complete instructions for 
the making of Lantern Slides by contact or reduction. The printing 
in of clouds, intensification, reduction, and the after-treatment ol 
slides is fully dealt with. Simply expressed and thoroughly practical, 
the directions given by the author can be strongly recommended, 
illustrated. Postage 2d. ... ... „, ,^, ^^_ .. g 

Lantern Slide Making, By Rev. F. C. Lambert. Cloth. Postage 2d. % 

Lantern Slides: Their Production and Use. By J. Pike. Postage id. 8 

Lantern Slides. By A. R. Dresser. Revised by S. Herbert Frv 

Postage id. .., ,„ „. ... ... ^'_ _ „ 

Lantern Slides, No. g Photo Miniature Series. Postage lid, .„ q ~ 
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Book of the Lantern. By T. C. Hepwoith, F.C.S. Cloth. Illustrated. 

Postage 4d. ... ... ... ... ... ... 3 6 

Tht LanteFn Slide Hannsl, By John A. Hodges. Numerous Diagrams. 

Cloth. Postage 3d. ... ... ... ... ... 2 

The Lantern, and How to Uae It. By C. Goodwbi Norton. Postage 2d. 1 

Modern Magic Lanterns and Their Management. By R. Child Bay- 
ley. Illustrated. Postage 2d. ... ... ... — 1 

The Optical Lantern and Aoceesorlea. By Paul Hasluck. Post. 2d. 1 

The Maglo Lantern: Ita Conatrnotton and Uae. Cloth. Illustrated. 

Postage 2d. ... ... ... ... ... ... 6 

The Maglo Lantern. By J. Albert M^ton. Cloth. Postage id. ... 6 

Optical Projection. A Treatise on the Use of the Lantern in Exhibition 

and Scientific Demonstration. By Lewis Wright. Postage 4d. ... Q Q 

The Optical Lantern : For Instraotlon and Amaaement. By Andrew 

Pringle, F.R.M.S. i cloth. Illustrated, Postage 3d. Foreign 4d. ... 2 6 

Optical Lantern for Teaching. By C. H. Bothamley. Postage id, ... Q 6 

Lining Plcturea. By H. V. Hopwood. Postage 4d. ... ... 2 6 

Animated Photography, the A B C to the Cinematograph. By 

Cecil M. Hepworth. Postage 2d. ... ... ... ... | Q 

COLOR PHOTOQRAPHY. 

Color Photography. No 38 Photo Miniature Series. Postage i}d. ... Q 6 

Color Photography. By A. E. Smith. Illustrated. Postage 2d. ,„ -f g 

Photography In Colors. By R. Child Bayley, F.R.P.S Illustrated, 

Cloth. Postage 2d. ... ... ... ... ... | g 

Practical Orthochromatic Photography. By Arthur Payne, F.C.S. 

Postage 2d. ... ... ... ... ... ... f Q 

Photography In Colors. A Handbook by Thomas Bolas, A. K. Tallent, 

and Edgar Senior. Postage 4d, ... ... ... „, 5 g 

ENLARQINQ. 

Enlargements : Their Production and Finish. By G» Rodwell Smith 

Postage 2d. ... ... ... ... ... ... f Q 

Praotloal Enlarging. By John A. Hodges, With Diagrams. Cloth. 

Postage 2d. ... ... ... ... ... ... i g 

Photographic Enlargements. How to Maka Them. By Geo. 

Wheeler. Postage 2d. ... ... ... ... ... \ g 

Bromide Enlarging and Gontaot Printing. By S. Herbert Fey. 

Postage 2d. ... ... ... ... ... ... Q 

PROCESS. 

Photo-Engraving. By H. D. Farquhar. With additional matter on th» 
Fish Glue Enamel Process, by the Staff of The Photogram, and con- 
taining instruction in Drawing, CMtnistry and Optics as applied to 
Photo-Engraving, etc. CONTENTS — Drawing foe Reproduotion— 
Chemicals used in Photo-Engraving — Apparatus and the Workshop — 
Photographic Processes as employed in Photo-Engraving— Causes of 
FaQure — Remedies — Half-tone Processes— Screen Plates— Zinc Etching 
— Etching in Half-tone — Blocking and Finishing— Tools and Materials 
—Swelled Gelatine Process— Lilhotype Engraving for Colour Work- 
Photographing on Wood, and other Processes. Cloth, Illustrated. 
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Photo- Aquatint and Photograirure. A Practical Treatise with many 
Illustrations, and Photo-Aquatint Plate by the Author. By Thomas 
Ht^on, R.I., R.E. To wnich is appended a Treatise on Machine- 
Printed Photogravure with Special Photogravure Supplement. By A. 
Villian and J. William Smith. Cloth. Postage 3d. ... ». 2 
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Hair-Tone Frooesa on tbe American Bails. B; Wm. Cronenberg. 
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Photographic and Photo-Hechanlcal Printing Prooeasei. By W. 

K. Burton. Cloth. Postage 4d. ... ... ... — 4 IT 

Zlnoography. By Josef Bock. Postage 2d. ... ... — 2 S 

The Prooeas Tear Book. Illustrated. Postage sd. Foreign lod. ... 3 p 

a Handbook of lUnatratlon. By A. Horsley Hinton. Witti Repro- 
ductions from Ptiotograms and Sketches by the Audior and other 
Artists. CONTENTS— Introduction— A Neglected Field— Theory 
and Principles of Illustration — Different kinds of Illustration— Repro- 
duction by Half-tone Process — Preparation of Originals for Reproduc- 
tion by Half-tone— Line Process— Methods of Line Reproduction — 
Materials for Simple Line Drawing— Comparison of Line Processes 
—Other Methods for Line Reproduction— The Material required — 
Mechanical and Drawing. Cloth. Postage 4d. ... ... ... 3 

Hints on Drawing for Pcoeesa Reproduction. By Charles }. Vine. 

Illustrated. Postage id. ... ... ... ... ... 1 

Photo-Lithography, By George Fritz, Vice-President oj State Printing 
Works, Vienna. Translated by E. J . Wall, Author of ' ' The Dictionary 
of Photography," " Carbon Printing," etc. With a series of examples 
of "scraper-boards" and seven fine and expensive examples of 
Photo-Lithography, printed by the State Printing Office, Vienna. 
Cloth. Postage 3d. ... ... ... ... ... 3 S- 

Praotloal Collotype. By A. W. Fithian. Postage 3d. ... ... 2 6 

Photo-Heobanlcal Frooeaaea. By W. T. Wilkinson. Cloth. Postage 

3d ... ... 5 

A Treatlae on Photogravure In Intaglio. By the Talbot Klic Process. 

By Herbert Denison, F.R.P.S. Illustrated. Postage 4d. ... ... A g 

Photogravure. By W. T. Wilkinson. Second Edition. Postage id. ... -f g: 

THE PHOTO-MINIATURE. 

& Berlea ol Praotloal Handbooka on the various branohes of Photo- 
graphy. Prloe 6d. each net, post firee TJd. 

I, Modern Lenses ; 2, The Pose in Portraiture ; 3. Hand Camera Work ' 4, 
Photography Outdoors; 5. Stereoscopic Photography; 6. Orthochrom'atio 
Photography; 7. Platinotype Processes; 8. Photography at Home; g. Lan- 
tern Slides; 10. The Blue Print with Variations; 11. Developers and Develop- 
ment ; 12. Retouching Negatives and Prints ; 13. Photogra^ing Flowers and 
Trees; 14. Street Photography; 15. Intensification and ReducUon: 16. Bro- 
mide Printing and Enlarging; 17. The Carbon Process I 18. Chemical Notions • 
ig. Photographing Children; 20. Trimming, Mounting and Framing- ai' 
Albumen and Plain Paper Printing: 22. Gum Bichromate Printing' 25' 
Photographic Manipulations; 24. Photographing Clouds; 25. Landscene 
Photography; 26. Telephotography; 27. Pinhole (Lensless) Photography^ 
aS. Seashore Photography ; 29. Flashlight Photography ; 30. PhotosrapMo 
Interiors; 31. Photography at Night ; 32. Defects in Negatives ; 33. The Dark 
Room; 34. More about Development; 35. Enlarging Negatives; 36 Leas 
Facts and Helps ; 37. Film Photography ; 38. Color Photography ; 39. Photo- 
graphing Animals ; 40. Platinotype Modifications; 41. Copying Methods- 13 
Genre Photography ; 43. Photographic Chemicals ; 44. Coloring Photograpfis' 
45. More About Orthochromatic Photography ; 46. Development Printine 
Papers; 47. Kalhtype Process ; 48. Commercial Photography : 40. Dark Room 
Dodges. 5^ Studio Construction ; 51. Press Photography. 

(Others in Preparation). 

MISCELLANEOUS. 

Vhotography for Artlata. By Hector MacLean, F.R.S.P.. F G C S 

lUustiated. Postage 3d. ... ... ... ,.' "_' - _ 

Ivanlng Wort for Amateur Photographers. By T. C. Hepwortii. 
Cloth, Postage 4d. ... ... ... r >-»™. 



